Memorandum

To: Honorable Mayor John Leahy and Members of the Lowell School Committee
From: Dr. Joel D. Boyd, Superintendent of Schools

Date: March 12, 2021
RE: Expansion of In-Person Learning

Overview

On March 5, 2021, the Massachusetts Board of Elementary and Secondary Education voted to
authorize the Commissioner to unilaterally determine whether hybrid and remote learning models
will continue to be approved as structured learning time for students and when those models will no
longer count towards the legally required 170 days of school for SY2020-2021. The Commissioner
subsequently released guidance to school districts which removed hybrid and remote learning models
from counting as learning time for elementary aged students (grades K to 5) as of April 5 and middle
grades (6 to 8) as of April 28, 2021, and stated that all school districts in the Commonwealth are now
required to allow all students in those grade levels to return to school full-time, five days per week,

unless their parents opt for remote learning.

This memo outlines the recommended phased expansion of in-person learning in Lowell Public
Schools (LPS) within this newly re-defined legal context. This addendum to the District’s reopening
plan will (1) expand full-time, in-person learning for grades K to 5 on April 5th and grades 6 to 8 on
April 26th, aligning our local instructional model with the new statewide requirements that were
provided by the Department of Elementary and Secondary Education (DESE), and (2) establish an
instructional model and target date of April 26th to also expand in-person learning for grades 9 to 12

pending future guidance from DESE.

Updated DESE Guidance on Structured Learning Time

The full DESE guidance document with revised requirements for structured learning time and
in-person learning that was released on March 9, 2021 is attached (see Appendix A). Of important
note for the Committee are the following passages which significantly differentiate this document
from previous guidance documents provided by DESE:

e These regulations are legally binding. Any district that does not comply with the regulatory
requirements or receive a waiver by April 5, 2021 (for the elementary school phase of the
plan) will be required to make up any missed structured learning time. This time could be
made up during this school year, over the summer, or into next school year if necessary. In
addition, G.L. c. 71, § 44 links Chapter 70 funds to structured learning time.

® Because the regulations have the force of law, once the Commissioner makes the
determination that hybrid and remote learning will no longer count towards structured
learning time, a school committee vote on which learning model to adopt is not necessary
because full-time, in-person learning will be the default required model. Remote learning
should be provided only if parents/guardians opt out of in-person learning for the remainder
of this school year and for students who must remain home due to a COVID-19 related issue.

While continuing to allow all families the option of full-time remote learning, the Commissioner
released the following timeline for school re-opening to which all school districts in the



Commonwealth are now required to adhere unless a formal request for a waiver is submitted to
DESE and approved by the Commissioner:

e Elementary school phase (grades K-5): Districts and schools are required to shift their
learning model for elementary school grade levels to full-time, in-person instruction five days
per week effective Monday, April 5, 2021.

e Middle school phase (grades 6-8): Districts and schools will be required to shift their
learning model for middie school grade levels to full-time, in-person instruction five days per
week, effective Wednesday, April 28, 2021. Districts may choose to ask students who have
traveled to a state on the restricted list to learn remotely for the week of April 26, 2021 (the
week after April vacation).

e High school phase (grades 9-12): [DESE] will announce the details and timing of the high
school phase of the plan in April. Districts will be provided with at least two weeks advance
notice of the specific date requirement for high school students but should start making such

plans now.

Recommended Phased Expansion of In-Person Learning

The significant prior planning in anticipation of an April expansion of in-person learning as adopted
by the School Committee on February 22 has positioned LPS well for implementing the new legal
requirements for structured learning time, with a few adjustments at each grade span as noted below.
Most significantly, since a hybrid learning model is no longer legally allowable at grades K to 8, that
option has been removed from our planning considerations at those grade levels. Likewise, based on
feedback from multiple stakeholders, it’s recommended that our local timeline of expanding
in-person learning shifts to a phased approach in accordance with DESE’s requirements - grades K to
5 expansion will begin on April 5th and grades 6 to 12 expansion will begin on April 26th following

the spring break.

Elementary School
April 5th - Return to 5 days per week of in-person learning for students who have been fully remote
since the beginning of the school year with a parental option for students to remain fully remote. The
concurrent/simultaneous instructional model will support both in-person and remote learners to
maximize stability and continuity in class rosters and teacher-student relationships as much as
possible. Computer cameras have been purchased and distributed to schools for all returning teachers
to support a concurrent/simultaneous instructional model. Network server points in elementary
schools have been evaluated by the Information Technology (IT) Department to ensure school wifi is
ready to support the instructional models, and teachers will be able to successfully use the hardware
and software needed for the concurrent/simultaneous learning model. All elementary schools will
operate with the goal of having as minimal a disruption to the learning environment as possible for
the students who are part of the 25% in-person model and returned to school on March 1. However,
in certain circumstances, adjustments to class sizes may be unavoidable based on in-person demand

and space availability.

Middle School
April 5th - Grade 5 students, who have been fully remote since the beginning of the school year, will
return to 5 days per week of in-person learning with a parental option for students to remain fully
remote. As in the elementary school model, concurrent/simultaneous teaching will support both
in-person and remote learners to maximize stability and continuity in class rosters and
teacher-student relationships as much as possible. As the entering grade for middle school, April 5th



will be the first time these 5th graders will have been on the middle school campus. And this phased
approach at middle school of starting with only 5th graders on April 5th - in addition to aligning
more closely with DESE’s requirements - will allow younger students to have the added benefit of
coming on to campus first and becoming familiar with the school facilities with only a small
population of in-person learners present.

April 26th (this date differs slightly from the middle school date of April 28th in the DESE guidance
document due to the District’s return from spring break) - Grades 6 to 8 students, who have been
fully remote since the beginning of the school year, will return to 5 days per week of in-person
instruction with a parental option of full remote. Again, as with the other grade levels, the
concurrent/simultaneous instructional model will support both in-person and remote learners.
Computer cameras have been purchased and distributed to schools for all returning teachers to
support the concurrent/simultaneous instructional model. Network server points in the middle
schools have been evaluated by the IT Department to ensure school wifi is ready to support
instruction, and staff will be able to successfully use the hardware and software needed for the
concurrent/simultaneous learning model. Middle schools will also operate with the goal of as
minimal a disruption as possible for the students who are part of the 25% in-person model and
returned to school on March 1. However, as in the elementary school model, in certain
circumstances, adjustments to class sizes may be unavoidable based on in-person demand and space

availability.

High School
April 26th - As we await further regulatory guidance from DESE regarding high school, to
accommodate the unique challenges of population size and rostering continuity at Lowell High
(LHS), the District is continuing to plan for a hybrid instructional model - to begin after spring break
for grades 9-12 - utilizing a daily rotating or cascading schedule with noon dismissal for students
who have been fully remote since the beginning of the year, while continuing to offer a parental
option of full remote for all students. Similar to other schools, computer cameras have been
purchased and distributed to LHS for all returning teachers. Network server points located in the
high school have also been evaluated by the IT Department to ensure school wifi is ready to support
the instructional models to include live streaming. The LHS administrative team is currently
exploring the most effective use of the cameras instructionally at the high school level, and they are
planning to support LHS teachers with hardware implementation through professional development

that is specific to departmental content.

Professional Development for Instructional Staff
As discussed at prior School Committee meetings, concurrent/simultaneous teaching of in-person

and remote learners presents obvious challenges and creates a less-than-optimal instructional
environment. The elimination of the rotating cohort, hybrid model in grades K-8 will alleviate some
scheduling concerns that have been shared by educators, but with DESE’s requirement that full-time
remote learning remain as an option for our families through the end of the school year,
concurrent/simultaneous teaching will still be required across the majority of classrooms in
LPS. Thus, the professional development plan that has been in development to support teachers and
school-based instructional staff based on the Committee’s previously approved target date of April
1st for expanding in-person learning remains relevant and will proceed accordingly.

The Office of Teaching and Learning will be offering all school-based staff - who are assigned to a
classroom that requires concurrent/simultaneous teaching - professional development in an EdCamp
format where participants may select sessions specifically to meet individual teaching and learning



needs. Up to 6 hours of professional development will be available to all staff members prior to April
5th to support them in navigating the concurrent/simultaneous instructional model. Appendix B
provides the professional development sessions that will be offered Monday through Thursday,
March 22-25, from 3:30PM-5:30PM, and Saturday, March 20, from 9AM-1PM. Following the
current provisions of our Collective Bargaining Agreement with UTL, all sessions will be optional
and staff will be compensated at the per diem rate for 6 hours of participation as the sessions will be
offered outside of the contractual work day to avoid disruptions to the current remote learning

environment.

Social Distancing in Classrooms

The new legal requirements established by DESE for in-person learning significantly shifts how
social distancing in LPS classrooms will be measured going forward. Previously, based on our
original re-opening plan that the Committee adopted in August, social distancing was set at a
minimum of 6 feet for all students and staff and in-person class sizes were determined based on how
many students could fit within a given space while maintaining that level of physical separation. On
April 5th, social distancing requirements will change to a minimum of 3 feet and all students who
choose to return to in-person learning will be provided with access to the classroom environment.

Within its guidance documents and related public forums, DESE has cited the growing body of
literature that has found no difference between 3 feet and 6 feet of social distancing in terms of viral
transmission when masks are worn by all parties (see Appendix C). Nevertheless, this shift in social
distancing has caused some understandable anxiety among educators given the limited access the
public has had to review and understand this new research base. Recognizing these concerns,
building principals are currently researching all spaces available within school buildings to
determine the maximum level of social distancing that can be provided within each specific
classroom space. Where possible, leaders are working to provide 6 feet of distance between student
desks from chair to chair, but this will not be possible in all cases based on the increasing demand for
in-person seats and the available classroom spaces. All non-educational spaces, that may provide 6
feet of distancing, will be reviewed as possible alternative educational spaces, but in some cases,
classes will have to lower social distancing between students to 5 feet, 4 feet or 3 feet. Based on
school leaders’ initial analysis, six schools estimate 6 feet is possible, seven schools estimate at least
5 feet is possible, three schools estimate between 4-6 feet is possible, depending on the classroom
space, and six schools may have to utilize 3 feet of social distancing between student desks.
Teachers' desks will remain at 6 feet of distance from students’ desks. The therapeutic day schools
were not included in the results above, because the therapeutic day schools returned on February 22,
2021. Due to the uniqueness of the campus, Lowell High School will need to further analyze the

facilities.

It’s important to also note that with the continued prevalence and severity of COVID-19, LPS has
added additional protective measures for members of our school communities over and beyond social
distancing, the requirement of masks and personal hygiene. COVID-19 pool testing is now available
and will continue to be provided in all schools for the duration of this academic year and air purifiers
will be installed in all classrooms to which large groups of students are assigned. In addition,
although vaccines are not currently viewed by public health experts as necessary for school
reopening and the vaccine is not considered as a requirement by DESE, the District is continuing to
work collaboratively with vaccine providers to advocate for accelerated and prioritized access to the

vaccine for all school district employees.



Transportation for Students
School bus transportation with reduced rider capacity has and will continue to present a significant

challenge for every school district within the COVID-19 environment, including LPS, and has
created a true hardship for our families who rely on the school bus as their only means of
transportation to and from school.

Out of necessity for student safety, in August, 2020, the School Committee approved a temporary
adjustment to the District’s transportation policy for the current academic year, aligning our local bus
capacity limits with the recommendations of the Center for Disease Control (CDC) and DESE at that
time, which equated to approximately one-third of the District’s standard rider capacity. To
objectively reduce capacity, prior to the start of the school year, bus transportation eligibility was
narrowed to include only students who were legally entitled to yellow bus transportation based on
MA law, including students in grades 1 to 6 who reside outside of a 2 mile radius from their school.

On February 11, 2021, DESE lifted many of the restrictions on transportation capacity through
updated guidance. With that revised guidance and the planned expansion of in-person learning on
April 5, 2021, the District’s Transportation Department has been actively researching options to
safely increase access to bus transportation for as many families as possible. However, at the present
time, the Transportation Department has identified other factors beyond DESE’s guidance - primarily
the availability of bus drivers to support increased bus routes - which limit the possibility for the
District to reliably implement an increase to bus capacity immediately. Consequently, for at least the
first phase of expanded reopening on April 5th, it is recommended that the District hold to the
August, 2020, policy change to safely allow for the increase in K-6 students, and to allow further
analysis once those required routes are built this month. The Transportation Director’s analysis is

attached as Appendix D.

Cafeteria Operations

The District’s Department of Nutrition Services is also finalizing plans to ensure as smooth of a
transition as possible to this required change in learning model. Previously, the vast majority of
meals were produced for grab-n-go distribution to remote learners. Aramark, the District’s meal
service provider, is finalizing plans for redesigning food service operations to produce and deliver
hot meals to students within schools (see Appendix E).

To support this transition, all cafeteria staff, who had previously been laid off during times when
certain kitchens were not in operation, have been recalled. Cooks hours have also been expanded to
40 hours per week. The District has also hired 24 cafeteria flex workers to assist with the delivery of
meals to students in classrooms and recently expanded their work hours to 7.5 hours per day. These
flex workers will focus on high-touch point cleaning when not utilized for the delivery of meals.
Augmenting the cafeteria staff has been a necessity as the staff are producing meals for community
distribution in addition to maintaining the school kitchen and producing meals for students within
schools. Due to these challenges within the cafeterias, our Operations Department is focused on

re-opening two kitchens per week over the next month.

Supporting student lunch schedules in schools will also require a new approach to space utilization to
ensure 6-feet of distancing while masks are not worn. This may require small groups of students to
go outside the classroom to eat in common spaces within the building, or as weather permits, outside
of the building to eat in open-air, exterior spaces. Building principals are currently researching
options to maximize the available staff and space at their schools for breakfast and lunch periods.



School-by-school differences are expected in how lunch occurs given the different setups of schools
and classrooms.

Staffing Considerations
All staff will be expected to be in school buildings each day that students are in school buildings if

they have any students on their class roster or caseload who are engaged in in-person learning.

However, the District will continue to maintain the medical exception process that has been in place
for employees in the highest tier of risk under CDC guidelines which provides those employees with
the accommodation of working from home for the duration of the academic year. Presently, there are
approximately 80 employees total across position classifications who have qualified to participate in
instruction remotely. LPS will also continue to offer employees who do not qualify for such a
medical exception, but still have health and safety concerns, the opportunity to take an unpaid leave
of absence and return at the start of the 2021-2022 school year.

To provide supervisory coverage for the classrooms of medically exempt teachers who will be
working from home, HR is actively working to fill the supplemental staff positions that were
approved by the School Committee on March 3rd. Among those positions are 50 paraprofessional
positions which - in addition to supporting instruction where medically exempt teachers will be
streaming their instruction into the classroom from home - will also assist with substitute teaching.
Given the immense needs across the Commonwealth for certified staff, DESE has continued the
authorization for individuals with college degrees to obtain emergency teaching licenses, and HR is
currently recruiting recent college graduates to fill vacant positions in addition to the standard

recruitment methods the District typically employs.

Potential Impact on Remote Learners
As LPS shifts to an expanded in-person learning environment, measures will continue to be taken to

maintain the quality of the remote learning environment for students choosing to remain in remote
learning through the end of the school year. However, the requirement of simultaneous/concurrent
teaching will have an impact not only on students who are returning to in-person learning, but also
those who remain at-home learning remotely as teachers and support staff adapt to this change. To
minimize the impact on remote learners, class rosters will be kept as consistent as possible - although
some changes may be required at certain schools - and all staff will have the opportunity to be trained
on the concurrent/simultaneous instructional model. Teachers, who are shifting to a
simultaneous/concurrent instructional model, will be encouraged and supported to continue to utilize
materials from the remote instructional model and embed those materials into the in-person
classroom experience. The District has invested in resources to support the remote learning
environment, which are aligned to MA state standards and connected to the District’s learning
materials. The District has also committed to daily school schedules in the remote environment that
mirror and transfer to in-person classroom schedules, which should further minimize the disruption

to both remote and in-person learners.

Communication with Families

To support parents and guardians through this transition, the District has prioritized frequent
communication with families as part of the planning process for expanding in-person learning,
utilizing multiple forms of communication and providing all information in multiple languages.

In February, to assess our families’ desire to return to in-person schooling in April, a Return to
School survey - translated into seven different languages - was distributed to parents and guardians



of LPS students who have been participating in remote learning since the beginning of the school
year (i.e. students who are not part of the District’s 25% in-person model). The survey window was
opened from February 3rd to February 23rd and was disseminated by each school. Each school
utilized communications methods such as email, phone calls, and ClassDojo - a school-based
communication tool - to reach as many families as possible.

Based on preliminary feedback from our families since the new DESE regulations were released on
March 9th and experiences shared by other districts in MA, we anticipate increased demand for
in-person learning compared to the data that was gathered through the February survey now
that full-time, in-person learning has been mandated across the Commonwealth. Thus, school
leaders have been subsequently following up with families to share the revised details of reopening
based on DESE’s regulatory changes. Schools are moving rapidly through the process of confirming
the choice of in-person or remote learning for each student prior to finalizing their school-based plans

for reopening.

In the immediate days ahead, the District will be following a similar approach to communication that
was utilized at the prior transition periods between in-person and remote learning. Three family
information sessions are scheduled for the week of March 15th to further engage, inform and support
families through this process. Two sessions will be held in English with language interpretation
services available, and one session will be held in Spanish. The district’s bilingual family liaisons
will subsequently hold small-group follow up sessions in Khmer, Portuguese, Spanish and Swabhili.
In addition, each school will host school-based orientations and family outreach sessions from March
17-26, leading up to the expansion of in-person learning for grades K to 5 on April 5th.

Next Steps
The following key dates and deliverables in March will be important for the School Committee to

keep in mind as we continue to support the readiness of families, staff and school buildings for the
transition to expanded in-person learning in April:
e March 15th and 16th: Districtwide virtual community forums
e March 17th to 26th: School-based virtual information and orientation sessions for families
¢ March 20th to 25th: Professional development for teachers and instructional support staff
e March 10th to 29th: Schools finalize school-based reopening plans; confirming student
return, adjusting/fine-tuning master schedules, and reviewing and adjusting class rosters as

needed
e April 5th: First day of expanded in-person learning for grades K to 5

Appendix

A. DESE Regulations and Guidance
B. Professional Development Schedule
C. Social Distancing Research

D. Transportation Director Memo

E. Aramark Plan

Ce: LPS Executive Cabinet
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Guidance on In-Person Learning and Student Learning Time Requirements
March 9, 2021

Summary of Regulatory Change and New Requirements

At the meeting of the Board of Elementary and Secondary Education (Board) on March 5, 2021, the
Board adopted additional amendments to the Student Learning Time (SLT) regulations, 603 CMR 27.00,
on an emergency basis. The amendments establish the Commissioner’s authority to determine when
district-wide hybrid and remote learning models no longer count for structured learning time. Consistent
with the regulations, the amendments prioritize in-person instruction and will result in more students
returning to full-time, in-person learning with appropriate school-based mitigation measures in place.

The Department of Elementary and Secondary Education (Department or DESE) welcomes public
comment on the emergency regulations. The Board will vote on the final adoption of the amendments,
with any changes resulting from the public comments, at the Board meeting in May 2021.

In consultation with public health officials and medical experts, the Commissioner has elected to use this
authority to expand full-time, in-person learning through a graduated approach this spring. The plan will
begin with a return to in-person school for elementary schools grades K-5. As of April 5, 2021, the
Department will require elementary schools to use a full-time, in-person learning model for
instructional hours to count towards structured learning time. With recent significant improvements
in COVID-19 health metrics, rigorous implementation of key mitigation strategies, and weekly pooled
testing up and running for students and school staff across the Commonwealth, more districts and schools
have already started to bring more students back, especially at the elementary level. The plan will
proceed with other grade levels at the Commissioner’s discretion and in consultation with medical

experts and state health officials.

Importantly, families will retain the choice as to whether to send their children to school in-person or have

them learn remotely through the end of the school year. Districts' may also apply for a waiver from
DESE. Waivers will be considered in a limited set of circumstances described later in this document.

These regulations are legally binding. Any district that does not comply with the regulatory requirements
or receive a waiver by April 5, 2021 (for the elementary school phase of the plan) will be required to
make up any missed structured learning time. This time could be made up during this school year, over
the summer, or into next school year if necessary. In addition, G.L. c. 71, § 4A links Chapter 70 funds to

structured learning time.

Overview of this Document

This document provides further information to districts about the new requirements and guidance for
effective implementation, and is organized into the following sections:

e Background and rationale
Supports and resources for schools and districts
e Timeline for phased implementation
¢ Detailed requirements
® Implementation planning
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e  Waiver process
e Looking ahead

Background and Rationale

In preparation for reopening schools in the fall of 2020, DESE released its initial fall guidance? in June.
Our initial guidance established a layered set of mitigation strategies to protect against COVID-19
transmission in schools, including masks, hand hygiene, physical distancing, cleaning and disinfecting,
symptom screening, and contact tracing. We indicated that it was not one factor, but a combination of
strategies that would keep our students and staff safe.

As part of this guidance, DESE required districts to prepare plans for three learning models heading into
the 2020-21 school year — in-person, hybrid, and remote — while prioritizing in-person models whenever
possible. Our expectation was that based on the evolving science and depending on the trajectory of the
virus, schools would likely need to pivot among the models. We also modified the required number of
school days to provide extra time at the start of the year for school staff to train on reopening models and

the key mitigation strategies.’

Importantly, 72% of districts in Massachusetts took advantage of the fall months to return to school fully
in-person or in a hybrid model. And based on recent SLT survey data, nearly 80% of districts are
currently in-person or in a hybrid model as of mid-February 2021.

Schools and districts have rigorously adopted the health and safety strategies outlined in DESE’s
guidance and we have seen very few incidences of transmission in schools. In fact, we have an ever-
growing body of evidence locally, nationally, and from across the globe that in-person school is safe

when proper health and safety protocols are followed.**%"#?

Since June 2020, DESE guidance has consistently noted that three feet in classrooms is a safe
standard for physical distancing when masks are worn and other mitigation strategies are in place,
based on guidelines from the World Health Organization'® and the American Academy of
Pediatrics.”” Our guidance balanced the urgent need to bring students in the Commonwealth back to in-
person learning while minimizing the risk to students, staff, and their families. While districts should
space students further than three feet when feasible, evidence demonstrates that the additional risk
reduction associated with six feet as opposed to three feet is low — when masks are worn and other

mitigation strategies are in place, %! 141516171819

DESE’s approach to physical distancing was endorsed last summer by the Governor’s COVID
Command Medical Advisory board, the Massachusetts Chapter of the American Academy of
Pediatrics, and medical experts from Mass General Brigham.

Since then, DESE’s approach has been further endorsed and validated, with numerous groups
noting the safety of a three-foot distancing in classrooms standard and supporting the return of
students to full-time in-person school at three feet of distance:
e Additional organizations have noted the safety of a three-foot distancing standard between
students in classrooms when part of a holistic mitigation approach in school.*
e Individual school districts have formed their own medical advisory boards and conducted their
own due diligence, reaching with similar conclusions about the safety of reduced physical

distancing.”!
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e Recently, hundreds of Massachusetts infectious diseases physicians, pediatricians, and public
health experts, endorsed DESE’s guidance on three feet of physical distancing in classrooms,
noting that the risks to students of not being in school are dramatic.?

e In March 2021, a peer-reviewed study provisionally accepted to Clinical Infectious Diseases
demonstrated that districts in Massachusetts using a physical distancing standard of three feet in
classrooms did not see an increased number of COVID-19 positive cases, as compared to districts
that maintained a strict six feet of distance.”

In the fall, we began adding further layers to the school-based mitigation strategies through COVID-19
testing and reporting practices. We implemented mobile rapid response testing and BinaxNOW rapid
antigen testing for symptomatic individuals in schools. We also began publicly reporting the case rates in

K-12 settings.*

In January 2021, we announced that pooled testing would be universally available across the
Commonwealth for all students and staff, starting with a state-funded initial phase that began in
February. Approximately 50% of schools across the Commonwealth have signed up to administer
pooled testing on a weekly basis to proactively screen large numbers of students and staff for COVID-19.
Participating schools can now quickly locate and isolate any individuals that test positive.

Starting March 11, 2021 all educators and school staff will be eligible to schedule appointments to receive
the COVID-19 vaccine as part of Phase 2 of the state-wide vaccination rollout plan. Vaccinations for
persons over 65 and those at risk of severe COVID-19 due to co-morbidities are already underway. Even
with strong evidence that in-person school environments are safe with existing mitigation strategies,” and
while vaccinations are not a prerequisite for returning to in-person instruction,”® vaccination for educators
and their vulnerable family members will provide additional confidence in returning to the classroom.

In recent months, we have also focused on the student learning experience in remote and hybrid settings.
In December, to address increasing reports of troubling student mental health trends, the Board voted to
amend the SLT regulations to require districts to further prioritize “live instruction,” whether through in-
person or synchronous remote learning. These emergency regulations went into effect for schools and
districts on January 19, 2021 and were permanently adopted at the Board’s February meeting. These
requirements for live and synchronous instruction will support student engagement and mental health
until students return to the classroom full-time.

As we have stated repeatedly throughout this pandemic, there is no substitute for in-person
learning, especially for younger students, students with disabilities, English learners, and other high
needs populations. In addition to academic instruction and support, when students are in school, they have
the opportunity to learn important social and emotional skills, and they have access to mental health and
other support services, as well as healthy meals and opportunities for exercise.

With the extensive mitigation strategies in place in our schools, including further validation of our
guidance on physical distancing, widely-available pooled testing, and as state health metrics continue to
improve, the time is now to begin shifting away from remote and hybrid learning models and return to the

in-person instructional format.

In addition, a return to in-person school this spring will lay the groundwork for a full-time, in-person
return for all grade levels in fall 2021, likely with some continued mitigation measures. In the fall, DESE
will no longer require districts and schools to provide a district-wide remote learning option. Districts
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should work individually with parents/guardians of students who cannot school in person in the fall due to
a medical condition.

Supports and Resources for Schools and Districts

At the start of the pandemic, we recognized that planning, preparation, and implementation would come
at a significant cost and advocated early for much-needed additional funding for schools. Beginning in
summer 2020, hundreds of millions of federal and state dollars were made available to districts.

Specifically, DESE distributed $194.4 million through the Elementary and Secondary School Emergency
Relief (ESSER 1) Fund and $182 million in School Reopening grants were issued last summer. DESE
also provided nearly $33 million to address remote learning technology needs and to provide students
with adequate access to technology, including devices (e.g., Chromebooks), internet connectivity (e.g.,
wi-fi hotspots), and assistive technology, for use in remote learning environments during the 2020-21
school year. DESE has also provided districts and schools with additional supplies, including personal
protective equipment, masks, and air purifiers. To date, DESE has distributed over 12,000 air purifiers

and 1.5 million masks.

The additional $740 million federal stimulus funds (ESSER II) announced in December 2020, and the
Governor’s proposed budget which fully funds the Student Opportunity Act, will enable districts to plan
not just for immediate needs but also for long-term recovery and student acceleration. As part of the
ESSER II package, DESE has committed additional resources to ensure that each district will receive a
minimum of $75,000 in ESSER II funds. DESE has also distributed $4 million in supplemental funding to
assist with the social and emotional needs of students. An even larger distribution of federal funds is
expected as part of the pending American Rescue Plan.

Additionally, DESE continues to provide resources for districts and schools to hire additional staff to
support an in-person return including: emergency license opportunities,”” MassHire Department of Career
Services (MDCS) database partnership for substitute teachers,” and the high school internship program.”

Finally, DESE’s COVID-19 rapid response help center has been in place since the fall to support districts
and schools with reopening questions, provide guidance on managing positive COVID-19 cases in
schools through DESE’s protocols, and providing operational guidance and support. The help center will
continue to be available, including onsite, to support districts and schools in expanding the number of
students engaged in full-time, in-person learning this spring. For schools and districts seeking additional

support, contact SLTsupport(@mass.gov.

Timeline for Phased Implementation

With the authority to determine when remote and hybrid learning models no longer count towards
structured learning time hours, the Commissioner has laid out a graduated strategy for providing all
students with the opportunity to return to full-time, in-person learning this spring, beginning with

elementary students.

We encourage schools and districts to bring back students at each grade level as quickly as possible.

With pooled testing in place and improvement in COVID-19 heath metrics across the state, many
districts and schools are already moving to bring back all students K-12 for full-time, in-person
learning in the coming weeks. However, the timeline below represents the requirement for full-
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time return for districts who would not otherwise have students back by the dates below at each
grade level.

With this timeline, DESE aims to steadily increase the number of students learning in-person for
the remainder of the school year. The plan unfolds in phases, allowing us to assess implementation
and health indicators before moving to the next phase. During these phases, we will work in close
collaboration with state health officials and medical experts to monitor case counts in schools, assess
public health metrics, and monitor for potential impacts of the COVID-19 variants. In addition, we will
seek feedback from district and school leaders on implementation. Ultimately, the Commissioner will
confirm the timeline for proceeding to subsequent phases based on the review of these data points and
other relevant findings from implementation, and following written notice to the Board.

We know COVID-19 positive individuals will be identified in schools, as has been the case throughout
the school year. However, districts and schools are well-equipped with the necessary protocols to
effectively manage these cases and prevent in-school transmission, including the testing, contact tracing,

and quarantine procedures found in DESE guidance.

While the timeline below is subject to change, the following dates provide a roadmap for local
planning this spring. In reviewing the timeline below, please note that districts and schools may apply
for a waiver from DESE, and parents/guardians who wish for their children to learn remotely will still
have that option. Schools and districts must have robust and reliable ways to communicate with all
families, students, teachers, and staff to send and receive key messages related to the timelines below. To
the greatest extent possible, districts and schools should give families, remote enrichment learning
programs, and the broader community at least a two-week notice of planned changes to their school

schedules.

¢ Elementary school phase (grades K-5): Districts and schools are required to shift their learning
model for elementary school grade levels to full-time, in-person instruction five days per week

effective Monday, April 5, 2021.

* Middle school phase (grades 6-8): Districts and schools will be required to shift their learning
model for middle school grade levels to full-time, in-person instruction five days per week,
effective Wednesday, April 28, 2021. Districts may choose to ask students who have traveled to
a state on the restricted list to learn remotely for the week of April 26, 2021 (the week after April

vacation).

e High school phase (grades 9-12): We will announce the details and timing of the high school
phase of the plan in April. Districts will be provided with at least two weeks advance notice of
the specific date requirement for high school students but should start making such plans now.

The Commissioner may delay or accelerate the timeline for subsequent phases of the plan in consultation
with medical experts and state health officials.

Detailed Requirements

Below are key requirements and other information necessary for implementation.
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Survey families to determine their choice between full in-person and remote learning. As the new

requirements take effect for each phase (elementary, middle, and high school), parent/guardians have the
option to choose full in-person or remote learning for their students. These options apply whether the

students are currently in remote learning, hybrid, or in-person learning. The family surveys should be
conducted as soon as possible for all students K-12, and districts should make every effort to reach all

families.

For many districts, this will be a substantial programming shift mid-school year. Families should
expect that districts may need to make challenging tradeoffs to accommodate the full in-person
instructional mode. For instance, if students are currently learning in a hybrid model, the shift to more
in-person days may require changes in classroom learning spaces and, in some cases, teacher-student
assignments. If students are currently in a remote model or choose to learn remotely when these new
requirements go into effect, the remote learning option may look different than the model offered prior to
the implementation of these new requirements.

After families make a choice between full in-person and remote, a parent or guardian who subsequently
wishes to have their student switch from a remote to in-person model, should be aware that the school or
district may require a reasonable transition period. Consistent with DESE’s Remote Learning Guidance,*
we recommend that this transition period be ideally no more than four to six weeks.

We encourage districts to use a “livestreaming” or simultaneous instructional model for remote students.
In this model, students learning at home participate in largely the same classroom activities as students
who are learning in-person. This will continue to allow students to access remote learning if they need to
quarantine this spring due to a COVID-19 related issue.

Applicable elementary grades. The requirement for full-time, in-person learning for elementary schools
applies to all grades K-5 within a district or school. However, if districts or schools have one or more
school building configurations of K-4, they may request a waiver from DESE to delay the implementation
of full-time, in-person learning for grade 5 until the middle school implementation timeline begins.

Districts that have school building configurations of grades K-6, K-7, or K-8 may similarly opt to
accelerate their implementation of full-time, in-person instruction in grades 6, 7, and 8, or they may
choose to begin with K-5 and keep upper grades learning in hybrid or remote models.

Pre-kindergarten grades are not required to meet these new standards, though districts are encouraged to
plan for a return to in-person learning for pre-kindergarten as soon as possible.

Definition of full-time in-person learning. The requirement for “full-time” in-person learning means
that all structured learning time hours®' (on average 5 hours per day of structured learning time at

the elementary level and 5.5 hours per day at the secondary level) are required to be delivered in-
person, five days per week. This will generally mean that students are attending a full school day
equivalent to the length of their school day pre-pandemic. Any deviation from offering full-time, in-
person instruction five days a week to all students requires a waiver.

Students can still learn remotely and have their hours count towards SLT in two “exception cases.”

First, as noted above, parents/guardians may choose to have their students learn remotely through the end
of this school year, and the learning hours for these students will continue to count towards structured
learning time. Second, following DESE COVID-19 health protocols,* individual students may need to
isolate or quarantine and therefore learn remotely if they are symptomatic, diagnosed with COVID-19, or
are a close contact of someone who tests positive. In these cases, where the district is following the DESE
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COVID-19 health protocols and students are learning remotely due to a COVID-19-related issue, learning
hours will also continue to count towards structured learning time.

As noted in DESE’s Updated Guidance on Interpreting DPH COVID-19 Health Metrics issued in
November,* schools should remain open at all levels of community prevalence and districts and schools
should follow DESE’s COVID-19 protocols in effectively managing any COVID-19 cases in schools.
There are processes already in place to effectively manage any COVID-19 cases in schools, including
contact tracing to isolate any positive individuals and their close contacts and working with the local
board of health to determine if it is likely that there is transmission happening in school. Districts and
schools must continue to consult with DESE’s COVID-19 rapid response help center and the local board
of health prior to shutting down a school or district due to suspected in-school transmission.

School committee vote. Because the regulations have the force of law, once the Commissioner makes the
determination that hybrid and remote learning will no longer count towards structured leamning time, a
school committee vote on which learning model to adopt is not necessary because full-time, in-person
learning will be the default required model. Remote learning should be provided only if parents/guardians
opt out of in-person learning for the remainder of this school year and for students who must remain home
due to a COVID-19 related issue. If a district intends to submit a waiver request, DESE encourages the
district to hold a school committee vote on the content of the waiver, but this is a local decision. Given the
need for rapid implementation, superintendents may submit a waiver request to DESE without having

first secured a school committee vote.

Coordination with remote learning enrichment centers and other community providers currently

supporting remote learning. Districts and schools should coordinate closely with remote learning
enrichment centers and community-based programs that have been providing student support services
during the regular school day. Districts should endeavor to notify all such providers at least two weeks
prior to the implementation of any planned changes to the school schedule, to ensure parents continue to
have access to the wrap-around care they need to return to work.

Districts and schools should work with community-based providers to plan for effective transitions to
enable the continuity of services for children whose parents opt to keep them in a remote learning
environment through the remainder of the school year. Districts and schools are encouraged continue to
build partnerships with community providers to enable sufficient access to critical wrap-around services,
complement and strengthen expanded summer learning opportunities, and maintain capacity for on-going
early education and out-of-school-time needs for families across the district. Districts may also seek
feedback from these programs, with parental consent, on student needs and developmental challenges.

Implementation Planning*

Student Supports

When these new requirements go into effect in early April, some schools and districts will be returning
students to in-person learning for the first time this school year. In such instances, students and families
may require additional supports to successfully make this transition, particularly for students with
disabilities, students who experience anxiety and mental health issues, and other vulnerable populations.
DESE recommends that schools and districts take additional steps to prepare such students and families
so they can take full advantage of the opportunities for learning and socialization that in-person

instruction will create, including:
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e  Family engagement is a critical component of school reopening. It is essential to reach out to
parents/guardians and promote ongoing engagement in a manner that works for the family. DESE
strongly recommends that schools and districts continue to cultivate excellent two-way
communication with families. All written and oral communication must be provided in the
primary language of the home and in language that is understandable to the general public.

e Parental input is always valuable but is particularly critical during this time when
parents/guardians may have unique insight into their child’s remote learning experience.
Input from parents/guardians on their child’s primary areas of need, including their child’s
engagement, attention, behavior, progress, skills, home experiences, and other observations about
their emotional and social well-being, are critical to determining how to meet students’ needs.

e Schools and districts should partner with parents/guardians to support a smooth transition
to re-opening of school, with physical distancing and other health and safety protocols as well as
new schedules. It is particularly important that educators work closely with parents/guardians of
students who experience difficulty with changes in routine (for example, students with autism or
students who experience anxiety). Schools and districts should consider strategies such as
creating individualized social stories™, recording tours of new buildings or programs, conducting
virtual tours, holding a “meet and greet” for teachers with their students, or providing
opportunities for students to ride new bus routes and visit new school buildings in person before
the resumption of in-person learning.

e Schools and districts should continue to create safe and supportive learning environments
that encourage positive behavior. Schools should proactively implement direct instruction and
additional supports for school- and class-wide routines, social skills instruction, and other
preventive measures. Schools and districts should utilize disciplinary action as a last resort for
students exhibiting behavioral challenges.

e Additional de-escalation training and/or training on trauma-sensitive practices for all staff
including school resource officers may be needed to support the transition back to full-time in-
person learning modified for health and safety needs, and the potential of increased behavioral
concerns.

e JEP teams must ensure that a free appropriate public education is provided to all students
with disabilities. Whether the primary instructional delivery is in-person learning or remote
learning, students with disabilities must receive all services in accordance with their IEP.

Facilities and Operations

As noted, DESE’s initial fall reopening guidance explicitly endorsed a full return to classrooms
following health and safety protocols, including three feet of distance between students in classrooms
when masks are worn and other mitigation strategies are in place. We encourage districts to revisit this
guidance as they plan for a full-time return this spring. DESE’s facilities and operations guidance®
will also serve as a helpful resource for building configuration and space planning work.

As a reminder, we recently issued updated transportation guidance®® that significantly expanded bus
capacity.

In addition, we are updating our face mask guidance to require masks at all grade levels, unless
students receive a medical or behavioral exemption.* Previously, masks were strongly encouraged in
grades 1 and below, but not required. This requirement is effective immediately and other DESE
guidance decuments will be revised accordingly in the coming days.
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We recognize that, at this point, the critical constraint most districts are facing in bringing more students
back for in-person instruction is physical distancing. Below are some important points to keep in mind
regarding physical distancing and space configuration. In consultation with state health officials and
medical experts, DESE will provide periodic updates to these guidelines.

In general, districts and schools should review a wide range of options for serving all students full-
time, in-person with physical distancing constraints:

Classroom capacity should be assessed first, followed by other spaces in the school that could be
repurposed at different times of the day, including the cafeteria, gym, art and music rooms, and
other spaces. Classroom configurations including layout and furniture may need to be altered to
accommodate all students.

Some teachers, including specialist teachers, may be able to utilize carts and deliver lessons in
students’ homerooms, thereby freeing up additional classroom space and allowing students to
remain in cohorts. In some cases, shifts in teacher assignments may also be required.

Use of outdoor spaces at the school should be maximized, including putting up tents so these
spaces can be used in rainy weather.

If indoor and outdoor spaces at the school-level are insufficient, districts should look at other
spaces not otherwise used by students within the district, if available, and then consider spaces
within the broader community. For instance, individual grade levels within a school could be
moved to local community spaces, including non-profits, businesses, or other spaces, to expand
the physical footprint of classroom space.

Classroom set-up and required physical distancing:

L]

As a reminder, our guidance is to set up classrooms with desks at least three feet apart, with
students facing the same direction. The three feet distance is measured “seat edge to seat edge”

front to back and side to side.
o Having students face the same direction should be the default desk set-up in the

classroom.

o However, for short periods of time (e.g. 15-20 minutes several times per day), students
may face each other for a “turn and talk™ or other group activity. During these short
periods, students should refrain from singing or engaging in activities that involve
increased respiration. Appropriate mask use should be verified before these short periods.

Please see DESE’s facilities and operations guidance*® for further suggestions on classroom
set-up and maximizing space for students.

In elementary schools, if the typical classroom configuration is tables with students facing
one another, consider the following strategies to fit students at three feet apart in classrooms:

o Replace tables with individual desks, if feasible.

o Reduce the number of students at each table and relocate additional students to another
area of the classroom, if feasible. For example, for tables that typically seat four students,
one pair of students sits together at the table in the morning and then shifts to the rug for
the afternoon, while another pair of students starts on the rug and shifts to the table in the
afternoon.

o Have all students at the table face in one direction, at least three feet apart, with the
students facing away from the table using clipboards or lap desks. Again, the pair using
clipboards or lap desks could switch with the other pair at the table halfway through the

day.
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Meal set-up and required physical distancing:

e During meals, and any other time students and adults are not wearing masks, districts and
schools must plan for a strict six feet of physical distance between individuals.

¢ Consider the following strategies to increase physical space for meals:

o]

Add additional meal periods to reduce the number of students in the cafeteria during each
session. (This may include shortening lunch periods.)

Have students eat meals in the classroom. (If classroom space is set up with three feet of
distance between seats, have the other half of the class eat in another area.)

Alternate students between recess and lunch to reduce classroom or cafeteria capacity
during meals (e.g., half the students eat lunch while the other half attend recess).
Repurpose other space as meal areas including gyms, art rooms, or music rooms
(depending on the scheduling of specials, this may require teachers to utilize carts for part
of the day).

Set up eating areas outside, including in tents. This could expand cafeteria capacity or
could provide an alternative space for students eating meals in classrooms (e.g., half the
students stay in their classroom; the other half eat in the tents).

Replace café tables with desks in the cafeteria to increase capacity at six feet of

distancing.

¢ Consider the following strategies for increasing staffing to cover meal periods:

To provide sufficient staff to monitor students during meals, repurpose paraprofessionals,
other support staff, school administrators, or hire lunch monitors (bus company monitors
or crossing guards may be available, high school student interns, parent volunteers, etc.).
To have teachers supervise meals in classroom, schedule teachers’ duty-free lunch at the

end of the day and allow for a 30-minute early release.

e Please see DESE’s facilities and operations guidance*! for further suggestions on lunchroom
set-up. DESE will continue to collaborate with school and district leaders to collect and

share effective strategies for lunchroom set-up.

Physical distancing at other times of the day:

e At all other times (passing time, transitions, etc.), students should maintain physical
distance from one another as feasible, and follow the guidelines below. More information can
be found in DESE’s facilities and operations guidance:*

o]
O

Ensure that students keep their masks on properly.

Ensure that students do not congregate in the hallways or other spaces. During transition
periods, we encourage all teachers and staff to monitor students (e.g., from doorways) to
keep students moving.

Schools should continue to stagger transitions as feasible and students should not use
lockers (or locker use should be staggered) to prevent congregation.

Schools should continue not to host visitors to the extent possible.

Use signage and other markers to remind students and staff to follow proper health and
safety protocols, to indicate direction of travel and to encourage physical distancing.

To account for increased volume of students during passing time, schools may consider
increasing installations of hand sanitizer, while ensuring hand sanitizer use is
appropriately monitored with younger students.

10
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o Allow students to use the bathroom during class time to reduce bathroom use during
transition times, and otherwise using a bathroom sign-out system to reduce the number of

students in the bathroom at one time.

Teacher and staff spaces and protocols:

e In many studies, adult-to-adult transmission has been more commeon than transmission
between adults and students in schools.****46 While teachers and other adults should
always remain vigilant implementing the health and safety mitigation strategies, they
should be especially careful not to relax their mitigation measures during duty-free periods
or other times students may not be present (e.g., preparation periods, common planning
time, professional development, etc.). Consider the following strategies for these circumstances:

o Ensure strict use of masks when adults are present together.

o Reconfigure staff furniture to support physical distancing.

o Consider adjusting staff schedules or creating adult occupancy thresholds to limit the
number of adults in a room at one time.

o Encourage the use of virtual staff meetings where feasible, as opposed to gathering in-
person. For in-person staff meetings or gatherings, do not provide food which can lead to
the removal of masks.

o During duty-free lunch periods, encourage staff to eat outside or individually in their
classrooms.

e Teachers and staff should maintain six feet of distance from students and other staff when
feasible. For short periods of time (e.g., helping a student individually, walking between
desks, etc.), teachers and other staff may be less than six feet away from others.

We recognize that planning for these configurations and protocols is not simple and that building
configuration vary. At the same time, many communities have already returned to full-time in-person
learning at the elementary level, demonstrating that it is possible.

DESE’s COVID-19 help center is available to serve as a thought partner to any district or school that is
challenged by space constraints. Contact SLTsupport@mass.gov to request this support.

Waiver Process

The recent student learning time amendments include that upon the written request of a school or district
leader, the Commissioner may, in his discretion, grant a waiver for a limited set of circumstances in

which districts make a compelling case that they must take an incremental approach to

implementation of these requirements. Any deviation from offering full-time, in-person instruction five
days a week to all students requires a waiver request.

Examples of possible waiver requests (where districts and schools must make a compelling case that
they must take an incremental approach to implementation):

1. Schools and districts that have been primarily in a fully remote model all year can submit a
waiver if they need additional time to return all students to full-time, in-person instruction (for
instance seeking first to return in a hybrid model, before proceeding to full in-person instruction
later in this school year). Districts must include a timeline and date in which all students

within a phase would have access to full-time, in-person instruction this school vear.

11
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2. Schools that operate with a grades K-4 configuration, with grade 5 in another school building, can
submit a waiver to delay implementation of full-time, in-person learning for grade 5 at those

buildings until the middle school phase begins.

3. In very limited circumstances, waivers may be considered for operational constraints and
feasibility issues, on a temporary basis. Schools and districts considering submitting a waiver for
issues related to facilities and space constraints should review the “Implementation Planning”
section of this document as well as DESE’s facilities and operations guidance. If districts and

schools are still in need of support, please email SLTsupport@mass.gov. We will set up
consultations, including onsite, with districts to assess how they can implement these

requirements. These consultations with DESE will be required before the Commissioner will
approve anv waivers in this area.

Waivers will not be granted for districts that indicate they cannot return to in-person
learning due to space constraints or feasibility issues but are maintaining a physical

distancing standard in classrooms of greater than three feet. Districts must also have

completed an updated survey of families with the information about those students have elected
to return to in-person instruction and those who have elected to learn remotely.

In addition, in those limited circumstances where a is granted a waiver, the waiver will be time

limited. All districts and school should expect that they will need to change their models to
move closer to full-time, in-person learning five days per week.

Finally, if districts can bring some — but not all — of their schools back to full in-person learning
within a given phase (e.g. four out of six elementary schools), they should proceed with a full
return for those schools and submit a waiver to continue working on plans for the others.

4. Other requests will be considered on a case-by-case basis.

As noted in earlier sections of this document, schools have been open for in-person learning safely, even
in communities with high prevalence, with adherence to required COVID-19 mitigation strategies. In
addition, COVID-19 case rates across the Commonwealth have decreased significantly since January
2021, with the vast majority of communities now in yellow, green, or gray. As such, for the elementary

phase of this plan, we do not anticipate granting waivers for reasons of high community prevalence

of COVID-19. We will work closely with health officials and local communities to monitor the case rates
in schools following the implementation of the elementary school phase as we plan for subsequent phases.

Waiver duration: Waivers will be approved for a limited time only. All requests for waivers must

include a timeline in which all students within a phase would have access to full-time, in-person
instruction this school vear (i.e., identify the week full-time. in-person instruction would begin).

Any request for a waiver should be addressed from the district or school leader (e.g., superintendent or
executive director) to the Commissioner and submitted by email to SLTsupport@mass.gov.

In order for districts and schools to receive a timely response prior to the respective elementary and

middle school implementation dates:
* Elementary school waiver requests must be submitted to DESE by Monday, March 22, 2021 at

S5pm, and
* Middle school waiver requests must be submitted to DESE by Monday, April 12, 2021 at 5pm.

12
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Districts may also submit waivers for the elementary and middle school phases together, by the
elementary school deadline. The Department will respond to waiver requests on a rolling basis, and we
encourage districts to submit as soon as possible. Districts and schools will receive a response within

five business days of submitting a waiver request.

The request must include the following information:

* Identification of the district or school(s) requesting the waiver;

e  Description of the specific requested waiver, including the physical distancing standard used in
the district, the results of the family survey regarding the number of students who would be
returning in-person vs. learning remotely, and the timeline in which all students within a phase
would have access to in-person, full-time instruction this school year;

* Rationale for the request, including a full description of the circumstances justifying the request;

e Point of contact and phone number.

Looking Ahead

Returning all students to the classroom full-time this school year is a crucial step to stem student learning
loss. At the same time, we must also focus on recovery and acceleration, especially for students most in
need of intensive support. Plans for recovery and acceleration must initially focus on near-term efforts in
2021, including enhanced student supports this spring, opportunities for summer learning, and planning
for a strong start to the fall. However, given pervasive student needs and the availability of significant
financial resources across several fiscal years, we must ultimately craft a plan for multi-year recovery

efforts.

Later this spring, we will release further information related to summer recovery and acceleration and fall
planning. DESE intends to provide the following resources and supports, among others:

* Spring: DESE will provide student supports this spring in key areas, including increased mental
health supports, FAFSA completion, and support for seniors who did not meet the Competency

Determination.

¢ Summer: DESE will stand up robust summer school programming and academic interventions,
which will include a state-wide acceleration academy program with a focus on “gateway grades.”
DESE will select key grades and focus areas (e.g. early literacy, middle grades math), and work
with districts to provide a multi-year opportunity for students to attend an academy program this
summer. In addition, DESE will support districts in identifying high-quality programs to serve
students in other grades. For planning purposes, DESE recommends that summer programs,
including extended school year programs, be provided in-person for all student groups.

e Fall: DESE anticipates a full in-person return across all grade levels. We will work with districts

and schools to ensure a focus on teaching grade level content, with appropriate scaffolds for all
learners. We will also support districts in meeting the needs of the whole child, including mental
and physical health, in addition to accelerated instruction and extra help in core academic
subjects. More guidance on fall planning will be forthcoming.

o As we stated last spring heading into the 2020-21 school year, DESE discourages
retaining students at the prior grade level. This includes students of first grade age whose

parents/guardians may have kept them home from kindergarten this year; these students

13
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should be placed in the first grade in the fall, even if they chose to remain unenrolled for
kindergarten.

In addition, we remain committed to the Commissioner’s Our Way Forward plan, which will support our
post-COVID-19 instructional focus and strengthen teaching and learning statewide. This includes
promoting deeper learning through engaging and relevant performance tasks and revamping student
assessment through our innovative science assessment pilot program.

We have much work ahead to support the return to full-time, in-person school for all students and begin
the process of recovery and acceleration. We commend your efforts and look forward to partnering with
district and school leaders, school committees, educators and school staff, families, and other stakeholders

on behalf of students.

! “District” shall mean a municipal school department or regional school district, acting through its school committee or
superintendent of schools, a county agricultural school, acting through its board of trustees or superintendent/director, any other
public school established by statute or charter, acting through its governing board or director. 603 CMR 27.02.

2 DESE’s Fall Reopening Guidance is available at: https://www.doe.mass.edu/covid 19/on-desktop/2020-0625fall-reopening.docx

(download)

# The Memorandum of Understanding between DESE, MTA, AFT-MA, and BTU is available at
https://www.doe.mass.edu/covidl 9/on-desktop/2020-072 Tmou.docx (download)

4 Zimmerman KO, Akinboyo IC, Brookhart A, et al. (2021). Incidence and secondary transmission of SARS-CoV-2 infections in

schools. Pediatrics. Available at https://pediatrics.aappublications.org/content/pediatrics/early/2021/01/06/peds.2020-

048090.full.pdf

* Fricchione, M. I, Seo, J. Y., Arwady, M. A. (2020). Data-Driven Reopening of Urban Public Education Through Chicago’s

Tracking COVID-19 School Transmission. Available at
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Physical distancing, face masks, and eye protection to
prevent person-to-person transmission of SARS-CoV-2 and
COVID-19: a systematic review and meta-analysis

Derek K Chu, Elie A Akl, Stephanie Duda, Karla Solo, Sally Yaacoub, Holger | Schiinemann, on behalf of the COVID-19 Systematic Urgent Review
Group Effort (SURGE) study authors™*

Summary
Background Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes COVID-19 and is spread person-

to-person through close contact. We aimed to investigate the effects of physical distance, face masks, and eye
protection on virus transmission in health-care and non-health-care (eg, community) settings.

Methods We did a systematic review and meta-analysis to investigate the optimum distance for avoiding person-to-
person virus transmission and to assess the use of face masks and eye protection to prevent transmission of viruses.
We obtained data for SARS-CoV-2 and the betacoronaviruses that cause severe acute respiratory syndrome, and
Middle East respiratory syndrome from 21 standard WHO-specific and COVID-19-specific sources. We searched
these data sources from database inception to May 3, 2020, with no restriction by language, for comparative studies
and for contextual factors of acceptability, feasibility, resource use, and equity. We screened records, extracted data,
and assessed risk of bias in duplicate. We did frequentist and Bayesian meta-analyses and random-effects meta-
regressions, We rated the certainty of evidence according to Cochrane methods and the GRADE approach. This study

is registered with PROSPERO, CRD42020177047.

Findings Our search identified 172 observational studies across 16 countries and six continents, with no randomised
controlled trials and 44 relevant comparative studies in health-care and non-health-care settings (n=25 697 patients).
‘Transmission of viruses was lower with physical distancing of 1 m or more, compared with a distance of less than 1m
(n=10736, pooled adjusted odds ratio [aOR] 0-18, 95% CI 0-09 to 0-38; risk difference [RD] -10-2%, 95% CI
~11-5 to -7-5; moderate certainty); protection was increased as distance was lengthened (change in relative risk
[RR] 2-02 per m; p,,......=0-041; moderate certainty). Face mask use could result in a large reduction in risk of
infection (n=2647; aOR 0-15, 95% CI 0-07 to 0-34, RD -14-3%, -15-9 to -10-7; low certainty), with stronger
associations with N95 or similar respirators compared with disposable surgical masks or similar (eg, reusable
12~16-layer cotton masks; p,,......,.=0 - 090; posterior probability >95%, low certainty). Eye protection also was associated
with less infection (n=3713; aOR 022, 95% CI 0-12 to 0-39, RD -10-6%, 95% CI ~12-5 to -7-7; low certainty).
Unadjusted studies and subgroup and sensitivity analyses showed similar findings.

Interpretation The findings of this systematic review and meta-analysis support physical distancing of 1 m or more
and provide quantitative estimates for models and contact tracing to inform policy. Optimum use of face masks,
respirators, and eye protection in public and health-care settings should be informed by these findings and contextual
factors. Robust randomised trials are needed to better inform the evidence for these interventions, but this systematic
appraisal of currently best available evidence might inform interim guidance.

Funding World Health Organization.

Copyright © 2020 World Health Organization. Published by Elsevier Ltd. This is an Open Access article published
under the CC BY 3.0 IGO license which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited. In any use of this article, there should be no suggestion that WHO
endorses any specific organisation, products or services. The use of the WHO logo is not permitted. This notice

should be preserved along with the article’s original URL.

throughout societies and by individuals. With no effective
pharmacological interventions or vaccine available in
the imminent future, reducing the rate of infection
(ie, flattening the curve) is a priority, and prevention of
infection is the best approach to achieve this aim.
SARS-CoV-2 spreads person-to-person through cdose
contact and causes COVID-19. It has not been solved if

Introduction

As of May 28, 2020, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has infected more than
5-85 million individuals worldwide and caused more than
359000 deaths.! Emergency lockdowns have been initiated
in countries across the globe, and the effect on health,
wellbeing, business, and other aspects of daily life are felt
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Research in context

Evidence before this study

We searched 21 databases and resources from inception to

May 3, 2020, with no restriction by language, for studies of any
design evaluating physical distancing, face masks, and eye
protection to prevent transmission of the viruses that cause
COVID-19 and related diseases (eg, severe acute respiratory
syndrome [SARS] and Middle East respiratory syndrome
[MERS]) between infected individuals and people close to them
(eg, household members, caregivers, and health-care workers).
Previous related meta-analyses have focused on randomised
trials and reported imprecise data for common respiratory
viruses such as seasonal influenza, rather than the pandemic and
epidemic betacoronaviruses causative of COVID-19 (severe
acute respiratory syndrome coronavirus 2 [SARS-CoV-2]),

SARS (SARS-CoV), or MERS (MERS-CoV). Other meta-analyses
have focused on interventions in the health-care setting and
have not included non-health-care (eg, community) settings.
Our search did not retrieve any systematic review of information
on physical distancing, face masks, or eye protection to prevent
transmission of SARS-CoV-2, SARS-CoV, and MERS-CoV.

Added value of this study

We did a systematic review of 172 observational studies in
health-care and non-health-care settings across 16 countries and
six continents; 44 comparative studies were included ina
meta-analysis, including 25 697 patients with COVID-19, SARS,
or MERS. Our findings are, to the best of our knowledge, the first
to rapidly synthesise all direct information on COVID-19 and,
therefore, provide the best available evidence to inform optimum
use of three common and simple interventions to help reduce the
rate of infection and inform non-pharmaceutical interventions,
including pandemic rﬁitigation in non-health-care settings.
Physical distancing of 1 m or more was associated with a much
lower risk of infection, as was use of face masks (including

N9S5 respirators or similar and surgical or similar masks

[eg, 12-16-layer cotton or gauze masks]) and eye protection

(eg, goggles or face shields). Added benefits are likely with even
larger physical distances (eg, 2 m or more based on modelling)
and might be present with N95 or similar respirators versus
medical masks or similar. Across 24 studies in health-care and
non-health-care settings of contextual factors to consider when
formulating recommendations, most stakeholders found these

SARS-CoV-2 might spread through aerosols from
respiratory droplets; so far, air sampling has found virus
RNA in some studies’™ but not in others.™ However,
finding RNA virus is not necessarily indicative of repli-
cation-competent and infection-competent (viable) virus
that could be transmissible. The distance from a patient
that the virus is infective, and the optimum person-to-
person physical distance, is uncertain. For the currently
foreseeable future (ie, until a safe and effective vaccine or
treatment becomes available), COVID-19 prevention will
continue to rely on non-pharmaceutical interventions,
including pandemic mitigation in community settings.’

personal protection strategies acceptable, feasible, and reassuring
but noted harms and contextual challenges, induding frequent
discomfort and facial skin breakdown, high resource use linked
with the potential to decrease equity, increased difficulty
communicating clearly, and perceived reduced empathy of care
providers by those they were caring for.

Implications of all the available evidence

In view of inconsistent guidelines by various organisations
based on limited information, our findings provide some
clarification and have implications for multiple stakeholders.
The risk for infection is highly dependent on distance to the
individual infected and the type of face mask and eye
protection worn. From a policy and public health perspective,
current policies of at least 1 m physical distancing seem to be
strongly associated with a large protective effect, and distances
of 2 m could be more effective. These data could also facilitate
harmonisation of the definition of exposed (eg, within 2 m),
which has implications for contact tracing. The quantitative
estimates provided here should inform disease-modelling
studies, which are important for planning pandemic response
efforts. Policy makers around the world should strive to
promptly and adequately address equity implications for
groups with currently limited access to face masks and eye
protection. For health-care workers and administrators,

our findings suggest that N95 respirators might be more
strongly associated with protection from viral transmission
than surgical masks. Both N95 and surgical masks have a
stronger association with protection compared with
single-layer masks. Eye protection might also add substantial
protection. Forthe general public, evidence shows that physical
distancing of more than 1 m is highly effective and that face
masks are associated with protection, even in non-health-care
settings, with either disposable surgical masks or reusable
12-16-layer cotton ones, although much of this evidence was
on mask use within households and among contacts of cases.
Eye protection is typically underconsidered and can be effective
in community settings. However, no intervention, even when
properly used, was associated with complete protection from
infection. Other basic measures (eg, hand hygiene) are still
needed in addition to physical distancing and use of face masks
and eye protection.

Thus, quantitative assessment of physical distancing is
relevant to inform safe interaction and care of patients
with SARS-CoV-2 in both health-care and non-health-care
settings. The definition of close contact or potentially
exposed helps to risk stratify, contact trace, and develop
guidance documents, but these definitions differ around
the globe.

To contain widespread infection and to reduce
morbidity and mortality among health-care workers
and others in contact with potentially infected people,
jurisdictions have issued conflicting advice about
physical or social distancing. Use of face masks with or

www.thelancet.com Vol 395 June 27,2020
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without eye protection to achieve additional protection is
debated in the mainstream media and by public health
authorities, in particular the use of face masks for the
general population;* moreover, optimum use of face
masks in health-care settings, which have been used for
decades for infection prevention, is facing challenges
amid personal protective equipment (PPE) shortages.”
Any recommendations about social or physical
distancing, and the use of face masks, should be based on
the best available evidence. Evidence has been reviewed
for other respiratory viral infections, mainly seasonal
influenza,” but no comprehensive review is available of
information on SARS-CoV-2 or related betacoronaviruses
that have caused epidemics, such as severe acute respira-
tory syndrome (SARS) or Middle East respiratory syndrome
(MERS). We, therefore, systematically reviewed the effect
of physical distance, face masks, and eye protection on
transmission of SARS-CoV-2, SARS-CoV, and MERS-CoV.

Methods

Search strategy and selection criteria

To inform WHO guidance documents, on March 25, 2020,
we did a rapid systematic review." We created a large
international collaborative and we used Cochrane meth-
ods"” and the GRADE approach.” We prospectively sub-
mitted the systematic review protocol for registration
on PROSPERO (CRD42020177047; appendix pp 23-29).
We have followed PRISMAY and MOOSE"™ reporting
guidelines (appendix pp 30-33).

From database inception to May 3, 2020, we searched
for studies of any design and in any setting that included
patients with WHO-defined confirmed or probable
COVID-19, SARS, or MERS, and people in close contact
with them, comparing distances between people and
COVID-19 infected patients of 1 m or larger with smaller
distances, with or without a face mask on the patient, or
with or without a face mask, eye protection, or both on
the exposed individual. The aim of our systematic review
was for quantitative assessment to ascertain the physical
distance associated with reduced risk of acquiring
infection when caring for an individual infected with
SARS-CoV-2, SARS-CoV, or MERS-CoV. Our definition of
face masks included surgical masks and N95 respirators,
among others; eye protection included visors, faceshields,
and goggles, among others.

We searched (up to March 26, 2020) MEDLINE (using
the Ovid platform), PubMed, Embase, CINAHL (using
the Ovid platform), the Cochrane Library, COVID-19
Open Research Dataset Challenge, COVID-19 Research
Database (WHO), Epistemonikos (for relevant systematic
reviews addressing MERS and SARS, and its COVID-19
Living Overview of the Evidence platform), EPPI Centre
living systematic map of the evidence, ClinicalTrials.gov,
WHO International Clinical Trials Registry Platform,
relevant documents on the websites of governmental
and other relevant organisations, reference lists of
included papers, and relevant systematic reviews.”* We
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handsearched (up to May 3, 2020) preprint servers
(bioRxiv, medRxiv, and Social Science Research Network
First Look) and coronavirus resource centres of
The Lancet, JAMA, and N Engl | Med (appendix pp 3-5).
We did not limit our search by language. We initially
could not obtain three full texts for evaluation, but we
obtained them through interlibrary loan or contacting a
study author. We did not restrict our search to any
quantitative cutoff for distance.

Data collection

We screened titles and abstracts, reviewed full texts,
extracted data, and assessed risk of bias by two authors
and independently, using standardised prepiloted forms
(Covidence; Veritas Health Innovation, Melbourne, VIC,
Australia), and we cross-checked screening results using
artificial intelligence (Evidence Prime, Hamilton, ON,
Canada). We resolved disagreements by consensus. We
extracted data for study identifier, study design, setting,
population characteristics, intervention and comparator
characteristics, quantitative outcomes, source of funding

17678 records identified through traditional
database searching
3314 MEDLINE
975 PubMed
11115 Embase
567 CINAHL
43 Cochrane Library
1664 Chinese databases

480 other

10222 records identified through additional sources
8859 COVID-19 specific databases
870 clinical trials registries
9 hand-searching
4 screening references of included studies

!

I 20013 records after duplicates removed |

v

I 20013 records screened against title and abstract

—*hl 19409 records excluded

y

| 604 full-text articles assessed for eligibility |

& duplicates

432 studies excluded
166 wrong study design (eg, editorial,
narrative review, guideline,
commentary, letter, modelling
without primary clinical data)
118 wrong outcomes
88 wrong or no intervention
52 wrong patient population

2 news articles

172 studies included in systematic review

!

44 comparative studies included in
meta-analysis

Figure 1: Study selection

1975




1976

Population  Country Setting Disease Case definition  Adjusted Risk of bias*
size (n) caused by (WHO) estimates
virus
Alraddadi et al (2016)* 283 Saudi Arabia Health care MERS Confirmed Yes [P
Arwady et al (2016)* 79 Saudi Arabia Non-health care MERS Confirmed No Aok
{household and family
contacts)
Bai et al (2020)* 118 China Health care CovID-18 Confirmed No -
Burke et al (2020)* 338 USA Health care and CoviD-19 Confirmed No P
non-health care
{including household
and community)
Caputo et al (2006)* 33 Canada Health care SARS Confirmed No r—
Chenetal (2009)* 758 China Health care SARS Confirmed Yes [——
Cheng et al (2020)* 226 China Non-health care CoviD-19 Confirmed No Fan—
(household and family
contacts)
Ha etal (2004)% 117 Vietnam Health care SARS Confirmed No o
Hall et al (2014)* 48 Saudi Arabia Health care MERS Confirmed No o
Heinzerling et al (2020)* 37 USA Health care COVID-18 Confirmed No ko
Ho et al (2004)* 372 Taiwan Health care SARS Confirmed No P
Kietal (2019)” 446 South Korea Health care MERS Confirmed No Rs—
Kim et al (2016) 9 South Korea Health care MERS Confirmed No T
Kim et al (2016)* 1169 South Korea Health care MERS Confirmed No kR
Lau et al (2004)* 2270 China Non-health care SARS Probable Yes Kok
(households)
Liu et al (2009)* 477 China Health care SARS Confirmed Yes [
Liu et al (2020)% 20 China Non-health care (close ~ COVID-19 Confirmed No PP
contacts)
Loeb et al (2004)% 43 Canada Health care SARS Confirmed No o
Ma et al (2004)* 426 China Health care SARS Confirmed Yes -
Nishiura et al (2005)* 115 Vietnam Health care SARS Confirmed Yes Wk
Nishiyama et al (2008 146 Vietnam Health care SARS Confirmed Yes rre—
Ofsenet al (2003) 304 China Non-health care SARS Confirmed No ok ko
(airplane)
Park etal (2004)* 110 USA Health care SARS Confirmed No ek ok
Park etal (2016)* 80 South Korea Health care MERS Confirmedand  No qk
probable
Peck et al (2004)% 26 USA Health care SARS Confirmed No e
Pei et al (2006)" 443 China Heaith care SARS Confirmed No P
Rea et al (2007)* 8662 Canada Non-health care SARS Probable No Aok
(community contacts)
Reuss et al (2014)% 81 Germany Health care MERS Confirmed No fr—.
Reynolds et al (2006) 153 Vietnam Health care SARS Confirmed No -
Ryu et al (2019)% 34 South Korea Health care MERS Confirmed No SR Rk
Scales et al (2003)% 69 Canada Health care SARS Probable No -
Seto et al (2003)¥ 254 China Health care SARS Confirmed Yes sk o
Teleman et al (2004)® 86 Singapore Health care SARS Confirmed Yes Rk
Tuan et al (2007)% 212 Vietnam Non-health care SARS Confirmed Yes Skkok kK
(household and
community contacts)
Van Kerkhove et al 828 Saudi Arabia Non-health care MERS Confirmed Yes PER——
(2019)* (dormitory)
Wang et al (2020)" 493 China Health care COvVID-19 Confirmed Yes ok

{Table 1 continues on next page)
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Risk of bias*

n Country Setting Disease Casedefinition  Adjusted
caused by (WHO) estimates
virus
(Continued from previous page)
Wang et al (2020)™ 5442 China Health care CovID-19 Confirmed No S
Wiboonchutikul et al 38 Thailand Health care MERS Confirmed No R
(2016)"
Wilder-Smith et al 80 Singapore Health care SARS Confirmed No P
(2005)™
Wong et al (2004)7 66 China Health care SARS Confirmed No .
Wu et al (2004)™ 375 China Non-health care SARS Confirmed Yes P
{community)
Yinetal (2004)™ 257 China Health care SARS Confirmed Yes pa—
Yu et al (2005)™ 74 China Health care SARS Confirmed No —
Yu et al (2007)7 124wards  China Health care SARS Confirmed Yes PP
Across studies, mean age was 30-60 years. SARS=severe acute respiratory syndrome. MERS=Middle East respiratory syndrome. *The Newcastle-Ottawa Scale was used for
the risk of bias assessment, with more stars equalling lower risk.
Table 1: Characteristics of included comparative studies

and reported conflicts of interests, ethics approval, study
limitations, and other important comments.

Outcomes

Outcomes of interest were risk of transmission (ie, WHO-
defined confirmed or probable COVID-19, SARS, or
MERS) to people in health-care or non-health-care settings
by those infected; hospitalisation; intensive care unit
admission; death; time to recovery; adverse effects of
interventions; and contextual factors such as acceptability,
feasibility, effect on equity, and resource considerations
related to the interventions of interest. However, data
were only available to analyse intervention effects for
transmission and contextual factors. Consistent with
WHO, studies generally defined confirmed cases with
laboratory confirmation (with or without symptoms) and
probable cases with clinical evidence of the respective
infection (ie, suspected to be infected) but for whom
confirmatory testing either had not yet been done for any
reason or was inconclusive.

Data analysis
Our search did not identify any randomised trials of
COVID-19, SARS, or MERS. We did a meta-analysis of
associations by pooling risk ratios (RRs) or adjusted odds
ratios (aORs) depending on availability of these data from
observational studies, using DerSimonian and Laird ran-
dom-effects models. We adjusted for variables including
age, sex, and severity of source case; these variables were
not the same across studies. Because between-study
heterogeneity can be misleadingly large when quantified
by I2 during meta-analysis of observational studies,”*
we used GRADE guidance to assess between-study hetero-
geneity.” Throughout, we present RRs as unadjusted
estimates and aORs as adjusted estimates.

We used the Newcastle-Ottawa scale to rate risk of bias
for comparative non-randomised studies corresponding
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to every study’s design (cohort or case-control).?* We
planned to use the Cochrane Risk of Bias tool 2.0 for
randomised trials,” but our search did not identify any
eligible randomised trials. We synthesised data in both
narrative and tabular formats. We graded the certainty of
evidence using the GRADE approach. We used the
GRADEDpro app to rate evidence and present it in GRADE
evidence profiles and summary of findings tables®”
using standardised terms.”*

We analysed data for subgroup effects by virus type,
intervention (different distances or face mask types), and
setting (health care vs non-health care). Among the studies
assessing physical distancing measures to prevent viral
transmission, the intervention varied (eg, direct physical
contact [0 m], 1 m, or 2 m). We, therefore, analysed
the effect of distance on the size of the associations
by random-effects univariate meta-regressions, using
restricted maximum likelihood, and we present mean
effects and 95% Cls. We calculated tests for interaction
using a minimum of 10000 Monte Carlo random
permutations to avoid spurious findings.® We formally
assessed the credibility of potential effect-modifiers using
GRADE guidance.” We did two sensitivity analyses to test
the robustness of our findings. First, we used Bayesian
meta-analyses to reinterpret the included studies
considering priors derived from the effect point estimate
and variance from a meta-analysis of ten randomised
trials evaluating face mask use versus no face mask use to
prevent influenza-like illness in health-care workers.
Second, we used Bayesian meta-analyses to reinterpret
the efficacy of N95 respirators versus medical masks
on preventing influenza-like illness after seasonal viral
(mostly influenza) infection. For these sensitivity
analyses, we used hybrid Metropolis-Hastings and Gibbs
sampling, a 10000 sample burn-in, 40000 Markov chain
Monte Carlo samples, and we tested non-informative
and sceptical priors (eg, four time variance)™* to inform

For mare on the GRADEpro app
see https://www.gradepro.org

1977
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Country Respirator Distance  Events, further  Events, shorter RR (95% ClI) % weight
{0=no) (m) distance (n/N) distance (n/N) {random)
MERS :
Van Kerkhove et al (2019)* Saudi Arabia 0 0 8774 11/54 —— g 0.05(0:02-0-12) 55
Arwady et al (2016)* SaudiArabia 0 1 1/10 8/20 — T 0.25 (0-04-1.73) 2.6
Kietal (2019)% SouthKorea 1 2 2/29 4/42 —— 072 (0-14-3-70) 32
Park et al (2016)% SouthKorea 0 2 03 5/25 — 059 (0-04-8.77) 16
Hall et al (2014)* Saudi Arabia 1 1 /5 0/43 E (Not calculable) 0
Wiboonchutikul et al (2019)?  Thailand 1 1 0/16 0/22 E {Not calculable) 1]
Reuss et al (2014)% Germany 1 2 0/12 0/69 (Not calculable) 0
Ryu et al (2019)* South Korea 1 2 0f7 0f27 (Not calculable) 0
Random, subtotal (=75%) 11/856 28/302 "ﬂ—:' 0:23 (0.04-1.20) 129
SARS :
Scales et al (2003)% Canada 0 0 1/12 6/19 _+__ 035 (0-05-2:57) 2.6
Ma et al (2004)* China 1 0* 41149 43/294 ,......!_. 0-18 (0-07-0-50) 5.0
Nishiyama et al (2008)5¢ Vietnam 0 0 1/12 26/73 —_—— 0-23(0:03-157) 27
Tuan et al (2007)°° Vietnam 0 0 3123 6/57 —.i'_ 0-23(0-06-0-89) 39
Rea et al (2007)% Canada 0 1 18/3493 41/647 e 0-08 (0-05-0-14) 66
Chen et al (2009)* China 0 1 28/314 63/445 ' = 063 (0:41-0.96) 6.9
Lau et al (2004)® China 0 1 39/965 136/1124 » | 033 (0-24-0-47) 71
Liu et al (2008)" China 0 0 14/133 39/341 - 092 (0-52-1.64) 65
Pei et al (2006)% China 0 1 8/61 139/382 ":9‘" l 0-36 (0:19-0-70) 62
Wong et al (2004)" China 0 1 0/4 33 — 0-11 (0-01-1-63) 17
Teleman et al (2004)° Singapore 1 1 449 277 e m 1.07 (0-49-2:33) 58
Reynolds et al (2006) Vietnam aQ 1 5/38 17/29 —"i_ 0-22 (0-09-0-54) 55
Olsen et al (2003) China 0 15 9/84 11/35 .- B 034 (016-075) 58
Wong et al (2004)7 China 0 2 0/4 4/8 —‘0“—— 020 (0-01-3.00) 16
Loeb et al (2004) Canada 1 rLd 0/11 8/40 s it 0-20 (0-01-3-24) 1.6
Yu et al (2005)™ China 1 2 17/54 1320 - 0-48(0-29-0-81) 66
Peck et al (2004)% USA 1 1 0/3 0/38 i (Not calculable) 0
Random, subtotal (P=75%) 151/5469 587/3632 {) 0-35 (0-23-0-52) 76-1
CovID-19
Bai et al (2020)% China 1 0 0176 12/42 +———— 0-02 (0-001-0-37) 15
Burke et al (2020)¥ USA 0 0 0/13 2(2 —..__ 004 (0.003-0.68) 16
Liv et al (2020)% China 0 1 017 R e o 0-04 (0-003-0.76) 15
Cheng et al (2020} Taiwan 0 1 5/47 7136 + B 055 (0-19-1.58) 48
Heinzerling et al (2020)* USA 0 1-8 0/4 3/33 : 0-97 (0-06-16-14) 15
Burke et al (2020)" USA 1 0 0/50 0/76 H (Not calculable) 0
Burke et al (2020)% UsA 0 2 0/41 0/37 : (Not calculable) 0
Randorn, subtotal (F=59%) 51248 26/229 _~ 015 (0-03-073) 109
Unadjusted estimates, overall (P=73%) 167/6573 641/4163 q) 0-30(0-20-0-44) 100.0
Adjusted estimates, overall (1 MERS, 8 SARS) < aOR 0.18 (0-09-0-38)
) : aRR 0-20 (0-10-0-41)
Interaction by type of virus p=0-49 - :

Favours further distance  Favours shorter distance

T |
01 051 2 10
r—— —9

Figure 2: Forest plot showing the association of COVID-19, SARS, or MERS exposure proximity with infection
SARS=severe acute respiratory syndrome. MERS=Middle East respiratory syndrome. RR=relative risk. aOR=adjusted odds ratio. aRR=adjusted relative risk. *Estimated values; sensitivity analyses

excluding these values did not meaningfully alter findings.

1978

mean estimates of effect, 95% credibility intervals (Crls),
and posterior distributions. We used non-informative
hyperpriors to estimate statistical heterogeneity. Model
convergence was confirmed in all cases with good mixing
in visual inspection of trace plots, autocorrelation plots,
histograms, and kernel density estimates in all scenarios.
Parameters were blocked, leading to acceptance of
approximately 50% and efficiency greater than 1% in all
cases (typically about 40%). We did analyses using Stata
version 14.3.

Role of the funding source

The funder contributed to defining the scope of the
review but otherwise had no role in study design and
data collection. Data were interpreted and the report
drafted and submitted without funder input, but
according to contractual agreement, the funder provided
review at the time of final publication. The corresponding
author had full access to all data in the study and had
final responsibility for the decision to submit for
publication.
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Studies and Relative effect Anticipated absolute effect (95% Cl), Difference Certainty* What happens (standardised GRADE
participants (95% CI) eg, chance of viral infection or (95% C1) terminology)®
transmission
Compatison Intervention group
group
Physical distance Nine adjusted studies aOR0-18 (0-09to 0-38);  Shorterdistance, Further distance, -10-2% Moderatet A physical distance of morethan1m
=lmys<lm (n=7782); 29 unadjusted  unadjusted RR 0-30 12-8% 2:6%(131t053) (-11-5t0-7-5) probably results in a large reduction in
studies (n=10736) {95% C10-20t0 0-44) virus infection; for every 1 m further
away in distancing, the relative effect
might increase 202 times
Face mask vs noface  Ten adjusted studies aOR 015 (0-07te 0:34);  Noface mask, Face mask, -14-3% Lows Medical or surgical face masks might
mask (n=2647); 29 unadjusted  unadjusted RR 0-34 17-4% 31% (1-5t0 6-7) (-15-9t0-10-7) result in a large reduction in virus
studies (n=10 170) (95% C10-26 to 0-45) infection; N95 respirators might be
associated with a larger reduction in
risk compared with surgical or similar
masks§
Eye protection 13 unadjusted studies Unadjusted RR 0-34 No eye Eye protection, -10-6% Low]| Eye protection might result in a large
(faceshield, goggles) (n=3713) (0-22to 0-52)9 protection, 55% (3-6t0 8.5) (-12.5t0-7-7) reduction in virus infection
Vs no eye protection 16-0%

Table based on GRADE approach.™* Population comprised people possibly exposed to individuals infected with SARS-CoV-2, SARS-CoV, or MERS-CoV. Setting was any health-care or non-health-care setting.
Outcomes were infection (laboratory-confirmed or probable) and contextual factors. Risk (95% CI in intervention group is based on assumed risk in comparison group and refative effect (95% CI) of the
intervention. All studies were non-randomised and evaluated using the Newcastle-Ottawa Scale; some studies had a higher risk of bias than did others but no important difference was noted in sensitivity
analyses excluding studies at higher risk of bias; we did not further rate down for risk of bias. Although there was a high I” value (which can be exaggerated in non-randomised studies)” and no overlapping Cls,
point estimates generally exceeded the thresholds for large effects and we did not rate down for inconsistency. We did not rate down for indirectness for the association between distance and infection because
SARS-CoV-2, SARS-CoV, and MERS-CoV all belong to the same family and have each caused epidemics with sufficient simifarity; there was ako no convincing statistical evidence of effect-modification across
viruses; same studies also used bundled interventions but the studies include only those that provide adjusted estimates. aOR=adjusted odds ratio. RR=relative risk. SARS-CoV-2=severe acute respiratory
syndrome coronavirus 2. SARS-CoV=severe acute respiratory syndrome coronavirus. MERS-CoV=Middle East respiratory syndrome coronavirus. *GRADE category of evidence; high certainty {(we are very
confident that the true effect lies dlose to that of the estimate of the effect); moderate certainty (we are moderately confident in the effect estimate; the true effect is prabably close to the estimate, but it is
possibly substantially different); low certainty (our confidence in the effect estimate is limited; the true effect could be substantially different from the estimate of the effect); very low certainty (we have very
little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect). 1The effect is very large considering the thresholds set by GRADE, particularly at plausible
levels of baseline risk, which also mitigated concerns about risk of bias; data also suggest a dose-response gradient, with associations increasing from smaller distances to 2 m and beyond, by meta-regression;
we did not rate up for this domain alone but it further supports the decision to rate up in combination with the large effects. 1The effect was very large, and the certainty of evidence could be rated up, but we
made a conservative decision not to because of some inconsistency and risk of bias; hence, although the effect is qualitatively highly certain, the precise quantitative effect is low certainty. §in a subgroup analysis
comparing N95 respirators with surgical or similar masks (eg, 12-16-layer cotton), the association was more pronounced in the N95 group (aOR 0-04, 95% CI 0-004-0-30) compared with other masks (0-33,
0:17-0-61; Py, =0-090); there was also support for effect-modification by formal analysis of subgroup credibility. §Two studies™” provided adjusted estimates with n=295 in the eye protection group and
n=406 in the group not wearing eye protection; results were similar to the unadjusted estimate (aOR 0-22, 95% C1 0-12-0-39). ||The effect is large considering the thresholds set by GRADE assuming that ORs
translate into similar magnitudes of RR estimates; this mitigates concerns about risk of bias, but we conservatively decided not to rate up for large or very large effects.

Table 2: GRADE summary of findings

design), 0704422 Lt most studies reported on SARS
(n=55) or MERS (n=25; appendix pp 6-12). Of the
44 comparative studies, 40 included WHO-defined
confirmed cases, one incuded both confirmed and

Results

We identified 172 studies for our systematic review from
16 countries across six continents (figure 1; appendix
pp 6-14, 41-47). Studies were all observational in nature;

no randomised trials were identified of any interventions
that directly addressed the included study populations. Of
the 172 studies, 66 focused on how far a virus can travel by
comparing the association of different distances on virus
transmission to people (appendix pp 42—44). Of these
66 studies, five were mechanistic, assessing viral RNA,
virions, or both cultured from the environment of an
infected patient (appendix p 45).

44 studies were comparative*” and fulfilled criteria for
our meta-analysis (n=25697; figure 1; table 1). We used
these studies rather than case series and qualitative
studies (appendix pp 41—47) to inform estimates of effect.
30 Studif.‘s”‘37'“_‘5"7'51'53'56’“'6]‘“_70’”'7"75 focused on the asso-
ciation between use of various types of face masks and
respirators by health-care workers, patients, or both with
virus transmission. 13 studieg™7¥##515458500657 g ddregsed
the association of eye protection with virus transmission.

Some direct evidence was available for COVID-19
(64 studies, of which seven were comparative in
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probable cases, and the remaining three studies included
probable cases. There was no effect-modification by case-
definition (distance p,...,=0-41; mask p,....=0-46; all
cases for eye protection were confirmed). Most studies
reported on bundled interventions, including different
components of PPE and distancing, which was usually
addressed by statistical adjustment. The included studies
all occurred during recurrent or novel outbreak settings
of COVID-19, SARS, or MERS.

Risk of bias was generally low-to-moderate after
considering the observational designs (table 1), but both
within studies and across studies the overall findings
were similar between adjusted and unadjusted estimates.
We did not detect strong evidence of publication bias
in the body of evidence for any intervention (appendix
pp 15-18). As we did not use case series data to inform
estimates of effect of each intervention, we did not
systematically rate risk of bias of these data. Therefore, we
report further only those studies with comparative data.

1979
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Figure 3: Change in relative risk with increasing distance and absolute risk with increasing distance
Meta-regression of change in relative risk with increasing distance from an infected individual (A). Absolute risk of
transmission from an individual infected with SARS-CoV-2, SARS-CoV, or MERS-CoV with varying baseline risk and
increasing distance (B). SARS-CoV-2=severe acute respiratory syndrome coronavirus 2. SARS-CoV=severe acute
respiratory syndrome coronavirus. MERS-CoV=Middle East respiratory syndrome coronavirus.

Across 29 unadjusted and nine adjusted
StudieS,]5—37.]‘J.40,4].44.‘6.17.50—54.55,57.59—65,63.69.7].73,76 a strong associaﬁon
was found of proximity of the exposed individual with
the risk of infection (unadjusted n=10736, RR 0-30,
95% CI1 0-20 to 0-44; adjusted n=7782, aOR 0-18, 95% CI
0-09 to 0-38; absolute risk [AR] 12-8% with shorter
distance vs 2-6% with further distance, risk difference
[RD] ~10- 2%, 95% CI ~11-5 to -7-5; moderate certainty;
figure 2; table 2; appendix p 16). Although there were
six studies on COVID-19, the association was seen
irrespective of causative virus (Pienci.=0-49), health-care
setting versus non-health-care setting (P me.=0-14).
and by type of face mask (p,,....c.,=0- 95; appendix pp 17,19).
However, different studies used different distances for
the intervention. By meta-regression, the strength of

1980

association was larger with increasing distance (2-02
change in RR per m, 95% CI 1-08 t0 3-76; D, eracion=0+ 041;
moderate credibility subgroup effect; figure 3A; table 2).
AR values with increasing distance given different
degrees of baseline risk are shown in figure 3B, with
potential values at 3 m also shown.

Across 29 unadjusted studies and ten adjusted
studies,"‘"‘1"‘-‘7'51‘5"5"55'“-““""-7"7‘*” the use Of bOth N95 or
similar respirators or face masks (eg, disposable surgical
masks or similar reusable 12-16-layer cotton masks) by
those exposed to infected individuals was associated
with a large reduction in risk of infection (unadjusted
n=10170, RR 0-34, 95% CI 0-26 to 0-45; adjusted studies
n=2647, aOR 0-15, 95% CI 0-07 to 0-34; AR 3-1% with
face mask vs 17-4% with no face mask, RD -14-3%,
95% CI -15-9 to —10-7; low certainty; figure 4; table 2;
appendix pp 16, 18) with stronger associations in health-
care settings (RR 0-30, 95% CI 0-22 to 0-41) compared
with non-health-care settings (RR 0-56, 95% CI
0-40 t0 0:79; Pyuencien=0-049; low-to-moderate credibility
for subgroup effect; figure 4; appendix p 19). When
differential N95 or similar respirator use, which was
more frequent in health-care settings than in non-
health-care settings, was adjusted for the possibility
that face masks were less effective in non-health-care
settings, the subgroup effect was slightly less credible
(Pantersein=0+11, adjusted for differential respirator use;
figure 4). Indeed, the association with protection from
infection was more pronounced with N95 or similar
respirators (aOR 0-04, 95% CI 0-004 to 0-30) compared
with other masks (aOR 0-33, 95% CI 0-17 to 0-61;

mencion=0090; moderate credibility subgroup effect;
figure 5). The interaction was also seen when addit-
ionally adjusting for three studies that clearly reported
aerosol-generating procedures (Pyyq.=0-048; figure 5).
Supportive evidence for this interaction was also seen in
within-study comparisons (eg, N95 had a stronger
protective association compared with surgical masks or
12-16-layer cotton masks); both N95 and surgical masks
also had a stronger association with protection versus
Sillgle-layer masks‘38.39.51.53,54.61.66.57.75

We did a sensitivity analysis to test the robustness of
our findings and to integrate all available information
on face mask treatment effects for protection from
COVID-19. We reconsidered our findings using ran-
dom-effects Bayesian meta-analysis. Although non-
informative priors showed similar results to frequentist
approaches (aOR 0-16, 95% Crl 0-04-0-40), even using
informative priors from the most recent meta-analysis
on the effectiveness of masks versus no masks to
prevent influenza-like illness (RR 0.93, 95% CI
0-83-1-05)" vyielded a significant association with
protection from COVID-19 (aOR 0-40, 95% Crl
0.16-0-97; posterior probability for RR <1, 98%).
Minimally informing (25% influence with or without
four-fold smaller mean effect size) the most recent and
rigorous meta-analysis of the effectiveness of N95
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[ Country Respirator Infection Events, Events, no RR (95% Cl) % weight
(0=no) face mask face mask (random)
(n/N) (M/N)
Health-care setting i I
Scales et al (2003) Canada 0 SARS 3/16 415 — 0-70 (019-2-63) 32
Liu et al (2009)" China 0 SARS 8123 43354 it 054 (0.26-111) 6.7
Pei et al (2006)% China 1] SARS 11/98 61/115 —— 0-21(012-0-38) 7.9
Yin et al (2004)% China 0 SARS 46/202 31/55 - 0-40 (0-29-0-57) 10-3
Park et al (2016)% SouthKorea 0 MERS 3/24 2/4 — 0-25 (0-06-1.06) 28
Kim et al (2016)* SouthKorea 0 MERS o7 102 -t 013 (001-230) 08
Heinzerling et al (2020)*  USA 0 COVID-19 0/31 3/6 —— 0-03 (0-002-0-54) 09
Nishiura et al (2005)% Vietnam (1] SARS 8/43 17/72 —— 079(037-167) 65
Nishiyama et al (2008)%¢ Vietnam 0 SARS 17/61 14/18 —— 036 (0:22-0.58) 9.0
Reynolds et al (2006)% Vietnam 0 SARS 8/42 14/25 —— 0-34 (0-17-0-69) 6.7
Loeb et al (2004)" Canada 1 SARS 323 5/9 —i— 0-23(0:07-0.78) 36
Wang et al (2020)¢ China 1 CoVID-19 0278 10/215 < ' 0-04 (0-002-0-63) 09
Seto et al (2003)¢ China 1 SARS o/51 13/203 »>— 0-15 (0-01-2-40) 09
Wang et al (2020)™ China 1 covID-19 1/1286 119/4036 o s 0.03 (0-004-019) 17
Alraddadi et al (2016)* Saudi Arabia 1 MERS 6/116 12/101 - 0-44(0-17-112) 50
Ho et al (2004)* Singapore 1 SARS 2/62 2/10 + 016 (0-03-1-02) 19
Teleman et al (2004)% Singapore 1 SARS 3/26 33/60 — e — 0-21(0-07-0-62) 42
Wilder-Smith et al (2005)”  Singapore 1 SARS 6/27 39/71 —— 0-40 (019-0-84) 65
Ki et al (2019)* SouthKorea 1 MERS 0/218 6/230 L g T 0-08 (0-005-1-43) 08
Kim et al (2016)* SouthKorea 1 MERS 1/444 16/308 _“"‘_i 0-04 (0:01-0-33) 16
Hall et al (2014)® Saudi Arabia 1 MERS 0/42 0/6 : {Not calculable) 0
Ryu et al (2019)% SeuthKorea 1 MERS 0/24 0/10 i (Not calulable) 0
Park et al (2004)% USA 1 SARS 0/60 0/45 H {Not calculable) 0
Peck et al (2004)° USA 1 SARS 0f13 0/19 (Not calculable) 0
Burke et al (2020)¥ USA 1 COVID-19 0/64 0/13 : (Not calculable) 0
Ha et al (2004)% Vietnam 1 SARS 0/61 o1 {Not calculable) 0
Random subtatal (1*=50%) 126/3442 445/6003 Q 0:30(0-22-0-41) 819
Non-health-care setting E
Lau et al {2004)*° China 0 SARS 12/89 25/98 = 0-53 (0-28-0-99) 75
Wu et al (2004)™ China 0 SARS 25/146 69/229 s 0-57 (0-38-0-85) 97
Tuan et al (2007) Vietnam 0 SARS 0/9 7/154 T 103 (0-06-16.83) a9
Random subtotal ("=0%) 37/244 101/481 <> 056 (0-40-0.79) 181
Unadjusted estimates, overall (’=48%) 163/3686 546/6484 © 034 (0-26-0-45) 100.0
Adjusted estimates, overall (1 COVID-19, 1 MERS, 8 SARS) e a0R 0-15(0-07-0-34)
. : . H aRR 0-18 (0-08-0-38)
Interaction by setting, p=0-049; adjusted for N95 and distance, p=0-11 :
01 051 2 10
+— —»
Favours face mask Favours no face mask

Figure 4: Forest plot showing unadjusted estimates for the association of face mask use with viral infection causing COVID-19, SARS, or MERS

SARS=severe acute respiratory syndrome. MERS=Middle East respiratory syndrome. RR=relative risk. aOR=adjusted odds ratio. aRR=adjusted relative risk.

respirators versus medical masks in randomised 95% CI 0-12 to 0-39; low certainty; figure 6; table 2;

trials (OR 0-76, 95% CI 0-54-1.06)" with the effect- appendix pp 16-17).

modification seen in this meta-analysis on COVID-19 Across 24 studies in health-care and non-health-care

(ratio of aORs 0-14, 95% CI 0-02-1-05) continued to settings during the current pandemic of COVID-19,

support a stronger association of protection from previous epidemics of SARS and MERS, or in general

COVID-19, SARS, or MERS with N95 or similar respi- use, locking at contextual factors to consider in

rators versus other face masks (posterior probability for recommendations, most stakeholders found physical

RR <1, 100% and 95%, respectively). distancing and use of face masks and eye protection
In 13 unadjusted studies and two adjusted acceptable, feasible, andreassuring (appendix pp 20-22).

studies,*#7:24740.51 35860616575 aye protection was associated However, challenges included frequent discomfort,

with lower risk of infection (unadjusted n=3713, high resource use linked with potentially decreased

RR 0-34, 95% CI 0-22 to 0-52; AR 5-5% with eye equity, less clear communication, and perceived

protection vs 16 - 0% with no eye protection, RD -10-6%, reduced empathy of care providers by those they were

95% Cl -12-5 to —7-7; adjusted n=701, aOR 0.22, caring for.

1981
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1982

a0R (95% C1) % weight

Random subtotal (P=87%)

Surgical face mask or similar (eg, 12-16-layer cotton) vs no face mask

Wu et al (2004) China SARS Non-health care
Lau et al (2004)*° China SARS Non-health care
Yin et al (2004)7 China SARS Health care
Liu etal* (2009)* China SARS Health care
Nishiura et al (2005) Vietnam SARS Health care
Nishiyama et al (2008)%¢ Vietnam SARS Health care

Random subtotal (P=76%)

Random overall (*=88%)

Bayesian overall (Jefferson® seasonal viruses)

Interaction p=0-090; adjusted for setting, p=017; adjusted for AGP, p=0.048

L _

Country Virus Setting
(random)
N95 respirator or similar vs no face mask
Seto et al (2003)% China SARS Health care —"'E‘— 0-08 (0-02-0:34) 9.0
Ma et al* (2004) China SARS Health care e 0-01 (0.003-0.06) 8.9
Wang et al (2020)" China COVID-19 Health care — E 0-002 (0-000-0-02) 62
Alraddadi et al* (2016)* Saudi Arabia MERS Health care 3:—‘—' 0-41(013-1-26) 104

= 0.04 (0-004-030) 345

T 030(012-0-73) 112

+ 032 (0-17-0-61) 120

- 078 (0-61-1.00) 128

+ 022 (0-08-0.62) 108

—— 0-29 (0-11-0:75) 110

— 0.08 (0.01-0.50) 77

<> 033 (0-17-0.61) 655

L 0.15 (0-07-0-34) 100-0
K 040 (0-16-0-97)

T T T 1
01 0512 10
Favours face mask Favours no face mask

Figure 5: Forest plot showing adjusted estimates for the association of face mask use with viral infection causing COVID-19, SARS, or MERS
SARS=severe acute respiratory syndrome. MERS=Middle East respiratory syndrome. RR=relative risk. aOR=adjusted odds ratio. AGP=aerosol-generating procedures.

*Studies clearly reporting AGP.

Discussion

The findings of this systematic review of 172 studies
(44 comparative studies; n=25697 patients) on COVID-19,
SARS, and MERS provide the best available evidence
that current policies of at least 1 m physical distancing
are associated with a large reduction in infection, and
distances of 2 m might be more effective. These data also
suggest that wearing face masks protects people (both
health-care workers and the general public) against
infection by these coronaviruses, and that eye protection
could confer additional benefit. However, none of these
interventions afforded complete protection from infection,
and their optimum role might need risk assessment and
several contextual considerations. No randomised trials
were identified for these interventions in COVID-19,
SARS, or MERS.

Previous reviews are limited in that they either have not
provided any evidence from COVID-19 or did not use
direct evidence from other related emerging epidemic
betacoronaviruses (eg, SARS and MERS) to inform the
effects of interventions to curtail the current COVID-19
pandemic.”"*? Previous data from randomised trials are
mainly for common respiratory viruses such as seasonal
influenza, with a systematic review concluding low
certainty of evidence for extrapolating these findings to
COVID-19.® Further, previous syntheses of available
randomised controlled trials have not accounted for
cluster effects in analyses, leading to substantial

imprecision in treatment effect estimates. In between-
study and within-study comparisons, we noted a larger
effect of N95 or similar respirators compared with other
masks. This finding is inconsistent with conclusions of a
review of four randomised trials,” in which low certainty
of evidence for no larger effect was suggested. However, in
that review, the Cls were wide so a meaningful protective
effect could not be excluded. We harmonised these
findings with Bayesian approaches, using indirect data
from randomised trials to inform posterior estimates.
Despite this step, our findings continued to support the
ideas not only that masks in general are associated with a
large reduction in risk of infection from SARS-CoV-2,
SARS-CoV, and MERS-CoV but also that N95 or similar
respirators might be associated with a larger degree of
protection from viral infection than disposable medical
masks or reusable multilayer (12-16-layer) cotton masks.
Nevertheless, in view of the limitations of these data, we
did not rate the certainty of effect as high.* Our findings
accord with those of a cluster randomised trial showing a
potential benefit of continuous N95 respirator use over
medical masks against seasonal viral infections.” Further
high-quality research, including randomised trials of
the optimum physical distance and the effectiveness of
different types of masks in the general population and
for health-care workers' protection, is urgently needed.
Tiwo trials are registered to better inform the optimum use
of face masks for COVID-19 (NCT04296643 [n=576] and
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Country Respirator Events, eye Events, no RR (95% Cl) % weight
(0=no) protection eye protection {random)
(nf/N) (n/N)
MERS
Alraddadi et al (z016)** Saudi Arabia 1 1/47 17/165 —0-_— 0-21(0-03-1-51) 4-0
Ki et al (2019) South Korea 1 /9 6/64 ‘——““‘E"'Q'"' 0-50 (0-03-8-21) 22
Kim etal (2016)* South Korea 1 0/443 2/294 < g 013 (0-01-2.76) 1.8
Ryu etal (2019)* South Korea 1 0/24 0/10 (Not caleulable) 0
Random subtotal (?=0%) 1/523 25/533 <:r> 0-24 (0-06-0-99) 8.0
SARS
Chen et al (2009)* China 0 1/45 90/703 —0-—-—- 017 (0-02-1-22) 42
Liu et al (2009)%* China 0 17/221 34/256 i~ 0-58 (0-33-1-01) 212
Pei et al (2006)% China 0 24/120 123/323 - 0-53 (0:36-0-77} 260
Yin et al (2004)™ China 0 10/120 67/137 = 0-17 (0-09-0-32) 194
Caputo et al (2006)* Canada 3 2/46 4132 __,_+__ = 0-35 (0-07-1:79) 56
Ma et al (2004)% China 1 7175 40/269 % 0-27 (0:12-0-59) 156
Park et al (2004)* USA 1 0/30 0/72 i (Not calculable) 0
Peck et al (2004)% USA 1 0/13 0/19 :: {Not calculable) 0
Random subtotal (=62%) 61/770 358/1811 é 0-34 (0-21-0-56) 92.0
COVID-19
Burke etal (2020) USA 1 0/42 0/34 ; (Not calculable) 0
Random subtotal 0/42 0/34 {Not calculable) 1]
Random overall (P=43%) 62/1335 383/2378 @ 0-34 (0-22-0-52) 100.-0
Adjusted estimates, overall (2 studies, Yin™® and Ma*) <> aOR 0-22 (0:12-0-39)
: aRR 0-25(0-14-0-43)
Interaction by virus, p=0-75 b
CI]-l B‘IS 1 I? 1I0
t—
Favours eye protection  Favours no eye protection

Figure 6: Forest plot showing the association of eye protection with risk of COVID-19, SARS, or MERS transmission
Forest plot shows unadjusted estimates. SARS=severe acute respiratory syndrome. MERS=Middle East respiratory syndrome. RR=relative risk. aOR=adjusted odds ratic.

aRR=adjusted relative risk.

NCT04337541 [n=6000]). Until such data are available, our
findings represent the current best estimates to inform
face mask use to reduce infection from COVID-19.
We recognise that there are strong, perhaps opposing,
sentiments about policy making during outbreaks. In one
viewpoint, the 2007 SARS Commission report stated:

“..recognize, as an aspect of health worker safety, the
precautionary principle that reasonable action to reduce
risk, such as the use of a fitted N95 respirator, need not

await scientific certainty”.*

“...if we do not learn from SARS and we do not make the
government fix the problems that remain, we will pay a
terrible price in the next pandemic”.®

A counter viewpoint is that the scientific uncertainty
and contextual considerations require a more nuanced
approach. Although challenging, policy makers must
carefully consider these two viewpoints along with our
findings.

We found evidence of moderate certainty that current
policies of at least 1 m physical distancing are probably

www.thelancet.com Vol 395 June 27, 2020

associated with a large reduction in infection, and that
distances of 2 m might be more effective, as implemented
in some countries. We also provide estimates for 3 m.
The main benefit of physical distancing measures is to
prevent onward transmission and, thereby, reduce the
adverse outcomes of SARS-CoV-2 infection. Hence, the
results of our current review support the implementation
of a policy of physical distancing of at least 1 m and, if
feasible, 2 m or more. Our findings also provide robust
estimates to inform models and contact tracing used to
plan and strategise for pandemic response efforts at
multiple levels.

The use of face masks was protective for both health-
care workers and people in the community exposed
to infection, with both the frequentist and Bayesian
analyses lending support to face mask use irrespective
of setting. Our unadjusted analyses might, at first
impression, suggest use of face masks in the community
setting to be less effective than in the health-care setting,
but after accounting for differential N95 respirator use
between health-care and non-health-care settings, we did
not detect any striking differences in effectiveness of

1983
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face mask use between settings. The credibility of effect-
modification across settings was, therefore, low. Wearing
face masks was also acceptable and feasible. Policy
makers at all levels should, therefore, strive to address
equity implications for groups with currently limited
access to face masks and eye protection. One concern is
that face mask use en masse could divert supplies from
people at highest risk for infection.” Health-care workers
are increasingly being asked to ration and reuse PPE,**
leading to calls for government-directed repurposing of
manufacturing capacity to overcome mask shortages*
and finding solutions for mask use by the general
public.* In this respect, some of the masks studied in
our review were reusable 12-16-layer cotton or gauze
masks.”*97 At the moment, although there is consensus
that SARS-CoV-2 mainly spreads through large droplets
and contact, debate continues about the role of
aerosol,”*** but our meta-analysis provides evidence
(albeit of low certainty) that respirators might have a
stronger protective effect than surgical masks. Biological
plausibility would be supported by data for aerosolised
SARS-CoV-2"* and preclinical data showing seasonal
coronavirus RNA detection in fine aerosols during
tidal breathing,” albeit, RNA detection does not neces-
sarily imply replication and infection-competent virus.
Nevertheless, our findings suggest it plausible that
even in the absence of aerosolisation, respirators might
be simply more effective than masks at preventing
infection. At present, there is no data to support viable
virus in the air outside of aerosol generating procedures
from available hospital studies. Other factors such as
super-spreading events, the subtype of health-care set-
ting (eg, emergency room, intensive care unit, medical
wards, dialysis centre), if aerosolising procedures are
done, and environmental factors such as ventilation,
might all affect the degree of protection afforded by
personal protection strategies, but we did not identify
robust data to inform these aspects.

Strengths of our review include adherence to full
systematic review methods, which included artificial intel-
ligence-supported dual screening of titles and abstracts,
full-text evaluation, assessment of risk of bias, and no
limitation by language. We included patients infected
with SARS-CoV-2, SARS-CoV, or MERS-CoV and searched
relevant data up to May 3, 2020. We followed the GRADE
approach® to rate the certainty of evidence. Finally, we
identified and appraise a large body of published work
from China, from which much evidence emerged before
the pandemic spread to other global regions.

The primary limitation of our study is that all studies
were non-randomised, not always fully adjusted, and
might suffer from recall and measurement bias (eg, direct
contact in some studies might not be measuring near
distance). However, unadjusted, adjusted, frequentist, and
Bayesian meta-analyses all supported the main findings,
and large or very large effects were recorded. Nevertheless,
we are cautious not to be overly certain in the precise

quantitative estimates of effects, although the qualitative
effect and direction is probably of high certainty. Many
studies did not provide information on precise distances,
and direct contact was equated to 0 m distance; none of the
eligible studies quantitatively evaluated whether distances
of more than 2 m were more effective, although our meta-
regression provides potential predictions for estimates of
risk. Few studies assessed the effect of interventions in
non-health-care settings, and they primarily evaluated
mask use in households or contacts of cases, although
beneficial associations were seen across settings.
Furthermore, most evidence was from studies that
reported on SARS and MERS (n=6674 patients with
COVID-19, of 25697 total), but data from these previous
epidemics provide the most direct information for
COVID-19 currently. We did not specifically assess the
effect of duration of exposure on risk for transmission,
although whether or not this variable was judged a risk
factor considerably varied across studies, from any
duration to a minimum of 1 h. Because of inconsistent
reporting, information is limited about whether aerosol-
generating procedures were in place in studies using
respirators, and whether masks worn by infected patients
might alter the effectiveness of each intervention, although
the stronger association with N95 or similar respirators
over other masks persisted when adjusting for studies
reporting aerosol-generating medical procedures. These
factors might account for some of the residual statistical
heterogeneity seen for some outcomes, albeit 2 is com-
monly inflated in meta-analyses of observational data,»#
and nevertheless the effects seen were large and probably
clinically important in all adjusted studies.

Our comprehensive systematic review provides the
best available information on three simple and com-
mon interventions to combat the immediate threat of
COVID-19, while new evidence on pharmacological treat-
ments, vaccines, and other personal protective strategies is
being generated. Physical distancing of at least 1 m is
strongly associated with protection, but distances of up to
2 m might be more effective. Although direct evidence is
limited, the optimum use of face masks, in particular N95
or similar respirators in health-care settings and 12-16-layer
cotton or surgical masks in the community, could depend
on contextual factors; action is needed at all levels to
address the paucity of better evidence. Eye protection
might provide additional benefits. Globally collaborative
and well conducted studies, including randomised trials,
of different personal protective strategies are needed
regardless of the challenges, but this systematic appraisal
of currently best available evidence could be considered to
inform interim guidance.
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LOWELL PUBLIC SCHOOLS
151 Merrimack Street
Lowell, MA 01852

John Descoteaux Tel: 978-674-2018
Transportation Director email:jdescoteaux@lowell.k12.ma.us

MEMORANDUM

To: Jim Hall, Chief Operating Officer

From: John Descoteaux, Transportation Director
Date: March 10, 2021

Ref: April 5, 2021 Transportation Update

In anticipation of students in grades Kindergarten through Five (5) returning to school
for in-person learning on April 5 2021, the Transportation Department is examining certain
factors to ensure a safe transportation environment for our students. In addition to safety, the
department assessed the possibility of reducing the 2-mile distance requirement for students to
access transportation established due to Covid-19 restrictions.

Presently, the Lowell Public Schools is transporting approximately one thousand
students in grades one through six who reside two (2) miles or more from their home to school
utilizing thirty-five (35) school buses. Based on routing software data, it is anticipated that an
additional one thousand student students could be transported beginning April 5, 2021 utilizing
the 35 school buses.

The Transportation Department has reviewed the change in DESE guidance and its
potential impact on busing and the risks associated with change. On February 11, 2021, the

Department of Elementary and Secondary Education (DESE) issued a memo updating the



physical distance guidelines on school buses. The memo states:
“In all cases, maximum distance between students should be maintained during
boarding and transportation. Capacity limitations and physical distancing requirements
for students on buses are lifted. Keep windows open at all times during operation at
least two inches. Students should be assigned to a single bus and a particular seat. This
will limit potential exposure and make contact tracing easier to conduct.”
Based upon this updated guidance from DESE, the Transportation Department estimates that 52
middle school and 77 elementary students would be able to be transported on each individual
bus to-and-from their respective schools.

There are significant impediments and risks to this contemplated change. Frequent
discussions have occurred with North Reading Transportation (NRT) regarding it providing the
additional fifteen (15) school buses to meet the current contract requirement of providing fifty
(50) school buses which will allow LPS to potentially reduce the Covid-19 mileage increase. NRT
expressed trepidation regarding a shortage of available bus drivers for the remainder of the
school year. Furthermore, every community and charter school in the area is recruiting drivers
and other school workers, which is impacting supply, in addition to the relative competitiveness
of unemployment benefits which do not expose a driver/monitor to as much health risk.
Further factors impacting this shortage include availability of vaccines, not all drivers meet the
eligibility for current inoculation, reduction in applicant pool due to lack of consistent
employment throughout the pandemic, and the high demographic of school bus drivers who are
retirees and have chosen to forego this employment during the pandemic. In addition to risk
associated with the stability of the driver workforce, there are additional risks to the continuity
of education. With more children taking away from walking to school or getting driven in a car
to school, increased numbers of children on buses increases risk to drivers and monitors. A
positive test for a driver or monitor results in dozens of p students and multiple schools in

quarantine. The amount quarantining will be further multiplied with 52 or 77 students on a bus,

versus when we have a student in every other seat.



Furthermore, to accurately assess a reduction in the mileage and increase access to
transportation for students returning to in-person learning, additional school and student data
needs to be made available. Mileage calculations are based upon student residence and/or
alternative addresses to their assigned school. Due to a lack of full information, | have made
calculations based solely on a percentage of students in a school who will be returning. This will
cause inaccuracies and jeopardize efficient routing and possible omission of transporting
additional students, particularly since past percentages of utilization are not a reliable indicator
of expected use in this unique pandemic situation. With confirmed data, a more thorough
analysis can be completed to reflect the district’s ability to return to prior years mileage

requirements and support students safe return to school.

Recommendation:

After weighing the risks and benefits of expanding transportation, | recommend no
adjustment to the current paolicy in effect for the 2020/2021 school year. For the time being, |
recommend that we maintain the temporary busing policy of transporting those in Grades 1-6
who live 2 or miles away from their schools. It may be possible, after studying the capacity
levels and resulting routes in existence at the end of April, to expand busing in May, but such is
not recommended at this time given the current number of operational buses and the

forecasted expansion of riders on April 5, 2021 due to the already scheduled expansion of in-

person learning.
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